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[#IM»3R©tBH] 
7V -ft. 

fcftffl h 'J 5 >yfSS:t&*rt-r-5 UvX^ t£tf!A-. ¥g 
T. 

±fB£T©WvX 'J -fey hTf>3l l ©X^-y 

#^-y 7°©^a5(Ctii7 t 3t--5 £ t&< . HftBB/t U-fe;U7 
SffiffiS:*^*^ y ^onaPlCffi^-T S C t ft < . 

"j 5 >^«*ft^-r-s^<i:*ii#a<frs»f*j«i8H*© 

[W*^4] fiSBf£2<7jX^'y7 p t~:fc^T. wifB&L- 
vX^cDft^ft^T-SSfes-. ^-nfn3 7>KAA 
iciOjglfjSn&gKj-rX MckoTfrS ^t^Sit 

©Xx-y7 P K£^T&£Lfcl^vX^0l*l§£, miSB^ 

©x r •> y°& $ b c * m ufe - t zftWit-f zm&m i 

y -?± \z mm nfc mm c * n r . 

ax, 7i-f ^^-rn^cD^^ai^Tsi^ftsefij 

i. 

±iBge*iJ/£7 1 x h(ci3its/N°xfoL<tixxi';u©ig 
* K $ C'T mteitzMW £ -hfB U y'X* fc» L T^MT 
■5 * 2 ©«fp i: * SES K 3f ^<O0|!ctt 0_ B L Tff 5 ^ d: 
C<fc 0 . ±|B k y'X * y y*<0Wtt*R(ft 

x h#?i 0 



2 

[W*W8] WtBU-vX^tJ^ro^i^^StTT^- 
:?ffi£f >^ U;*> h£-tt■■5HME£#U 
i»BaS2 fflSf1*E*IHT. MIBSg 1 <©Sffs©m*#7x 

fr-5iS*Jl6IB««*iS#:-g§<D^X h^£„ 
[»*319] iiulBftSlelSSHi. /W**£j*U iWBB 

io miiBfg 1 ©}M^i. 5FyX°©y|g&:^bA;ft£;ft;t/\°;i/X 

♦at. ±.mzi^-mm^&*)£.i$.zntc./vv7,mt* 

Jt«U ^T'tt©/^Xfe$^B^7WCjfcCT/N°X. 7i 

fi tB u v x * ft©^- * kjp c T«£Efi*^s $ 1*1 

WfBSg 1 ©ftf^tt. 5Fy zfriftMfr 6 Ay^nfciiJE 
t. ±g3rtgPffiffi*^tHlSg(C«tO*BJc^n-5mEEt$:tt 
20 feu. l/i-fn^'iS^^tf&UT/IX. y x.1 )l& 

11] SSHBf«i«*EE4E£lHl!Stt. 

±'?B»t $ nfc#W«EE*#BB«£ t htfeT 5 

i? ^ tt?> £ t lei r)*EE$dtffitC*5H5«BE^fig 

30 mmmmztizmtiLttL, 

t L, . ±SBf>fJg|5 (C ? y 7<Dfim* <b\ts£tlfc Ml± £ 

An LT$mm£$: t ktii. $ -a-, r <nvm ^ t-t s ±tBtt 

feggrottfe^'fSCTHfiSBAX, ^x'fJUB-^*** 
- 1 *»«t-r«fi*« i ofB«»4'-#^SEro^ 

X hTjfec 

[li*JMl2] itfiSB«l±±fi!cSBti. HfflBSefii^^X 

io t>-«*«ltiBifr»ftBE*4lsS-r*Jl te^tfSajR 
«1 2|B^(0*^*^S©^X h/5teo 

[W*ai3] milB£)ci*iJ£-rX hP^tz. huHB«EE* 
J*«T*J«S«S3fa«£EC?*L. HulB-^faw 1 / 2 
felt (S^'tl£ £ ^ -y ^©>V**» 6 AX7 L T fttltB^fflgBl; 
Z t &**at-rs»*S 1 2 sBfcro*-al?ft!£8i 

l 4 ] tt£¥*4t&Bft<. n > h 
50 Hj^^ffiicXx-yX-fC^l-tT&X^'y 7 = fttC±SBn> h 
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ftgg 2 0 0 2 - 1 1 7699 



3 

miI5® l cDfif^J. X^-y 7°lElic^0T/gro[Hl«:tciS^$ 
ftfctflti^iWcD&iT. S^^f^cDX^U-fe;!/ 

£t^f^«6§E*fcw¥^#-gg<D^x h?m 

iuSBrtg|3lHlSS«. HftlBl^vX^rtWx-^llSe^iffB^ 
ituSEig 1 ©«fm. Xx-y ^Ifilft*t3f3£©lsl«tcia«$ 

ftfctBi ib^ro (bit. *8£*f #<z> /tu -b;i/^f 

WiESS 2 (Djgfm. ±5B® 1 <p*fP©IS**t7k'f 
fcn^mgBDJW«ffi$r-^«JEEfc*;t±lf^*(6]tcWfBk 
v X * CD x- 9 & ^MT£ =k 5 ftJftfTC* £ It6»t' 

[»*S16] Nt*7h (N(iiECD^it) «t-'-^£ 
«^T€-5>Uv7.^lC £ fc0aS/l^2NJ10«C MJ 5 >^ 

1 »^lcLT±tBrtgB02&O>aj#£W£f &;i<!;K,fc 
0_hfENt*-y h©-x-^-5^»*±&t*-> h»T-^& 

mklHlg (k = 2, 3.—. N) © xX He* I^T. « 
Ififyh^f, (k-1) t'7t>SiX*®T-i'£Sl 
@g^b® (k-1) i|$T?«)r^htft£Snfci ! '° 

±5BN0CDxX h»;J:0±iBUvX^('^¥##:gB« 

IMSfflfX hyjfto 
[g|jRiHl7] HofBl^X^ti. ecDl^vX^ftCDx 



4 

1 8 ] ^oj^^jf |g14/^ 'J 

tM^5A, n^^fatC-? hU ^ X^l'lH^iJ $tlfcX 

-t>X7>7°t. 

*^A7j(S]CMffiL, iffEX^Uir^l/^CDx'-^ 
±IB-t > X 7 > r/C g A. 5 fcf h ^ t £ m-f 2> fgtt 
-^ftX^ UteiJt^T, 

±IEX t U ±.)17 V-i (*J0O-fe;l/T U-f CD7J y A^F&CO^ 

[a*si9] BufEy^u-ti^w i*doo;*j^a^& 

CD&tfiS:. ftJSBtry h^M^'lC-t>XT>X ? f*)CO^-X' 
[§it*^2 0] fflgBk'y h^tCj&ttSft/c^WX^ 

v^zii-L x m^mt \z mm l ttutm^m ia-tr > x 7 > 

T itoSB h* -y h ^0 X°> tfc^ Sr^ tBf •?> ct o IZ L tc Z. 

'J i7 Xt(c(CiE5iJ$nT* 5 Affi^. □ ^ 

A <h IttSx ^Aca60DM<@(7)7J 7 A U y > ^ > 6 /<£ 
S * V A 'J ^ >^ > ±IE* 5- A U y >^ > v 
tIiMS^*7A7 Hl^X^IBttT^Mfawl^v 
X ^ t . t>X7>7"i ^Wr-5^#S!ti#^^ X t U 

iaiMfiOO W v X 9 00^ ^ (C (i*t f&t -S*7A'jy>y 

^b(C. ±fBMB(DU->'XiS'^J«(CiiiR-r-5*^>^ 
i. 

±gE-fe > X 7 > X> b tB 7J $ ft -5 MIR 73 5 A © 5=-'- ^ 
$X^ntzM'femt~WLT^Z>frEoMzfc£T 

^x. 7i-r jH8^*ffi*-r*w*iai&t*wu, 

±IEX t U -\L)V7 U"f rt©T^* 5 A^^{±iT-5l??.«. 

* 7 a 7 k i/x ir/i; ±se* 9 > 9 ZftrnMiH (ciss i> 

±!Bffl£[Hlg&©tB#rtVlXT'&fttf JhfE# 5A7 K UX 
5-f>^U^>h^-ti-. ±fEW?gfEl!S<7)tti73*iXx-f ;u 
T » 0 *0 ±8E * 9 > 9 iZ ct 0 SIR t£ ft 7c 1/ v X * CD 5 
y?**S6l Ofi^tt»T*4t^tt±B*7A7 KUX 
$r±fEl^->*X^(C*S^Lfcg. 7J5-A7 H U-XMl/tCTJ 
9>^^-f >XUX>h$ii-, 

(c «fc 0 iilR $ ft fc u v x ^ co 7 . y ^*tn 2 roll n-Vimr 



5 

Jbsi^ii7 7^*i® mmm tc & & v vx $ \z m 
xMr/ic^o^^i' ') x> b£-tb 

«_t©j5l{f5£ftifcl*7A7 H'U-XtCiiljt-f^iTff/iO 

7 a ©& ta s tfg # & a * & o 
^mmti>i-m<Dmiz Bute* 7 a u y >y >->»«© 
TA*t»ai.3nfc* 7A u y>y> v(c-D^T(i»f&-r 

&b>'X*©fflffi7S/3 : -£W§2©fl^ttii<hU 

->* x 9 \z * =e u -t)v 7 v -r © t> v a mmmui 2 nft ^ 

«fc 5 ft * 7 A 7 H b X * -5 ' t £ 1 1 3 Hit* 

m2 1 mm^m w^m^^-^ u ir^-t^a* ^ a 

£: 1S2&© X ^ U b;l/ <h . ±IS b -y M&O-SillfcftifcS n 

WI^L. ^0±SBb^ h$©{fi*ifi£X'f -y^Srfrb 
TF^mfttCftic bfc^ffiT ±SB-fc > X 7 > i 0 7 
-**»*tBU ^©I^ttbx- ^iCftCbTJifBb'y 

tw*5A. D^^itfitcv huxx^tcise^jsnfc/ 

t 'J-fe;i<©J$Mi£fEirt-5 7 K bX bvX^t. 

<t. S$£*#a©^Ui?^£X»£iA3;nT^-5 

^s^{cj6ct/ix, 7x-r;m#*ni^-r*»frii* 

77-f »)f£<b ^l©3V>K£gttXg»j£n. 
±fE*B£^'JX7-f jtet5tc«€?3i*-^ U 77-f ©fc^© 
^fnA^i'71-f ;i/T&-5*£{Ctt±f57 H bX bvX 

ff @k «t £ n«t b fc £ t t -r -s x 

Xr-f ftf££» ffiWMl ©av>KA7j<h 
U b;b7 U"f rt©»€ri&*iH*«5(£ft»**£:3»t3 - 
[litjRiR 2 6 ] 3V>HA?3lCJ:0fi«iSn. ^Xfc 
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b, A^±b2t-X hli^rop^Bnulc^^tlfcxX h 

ntff-^ zmfeom mnwuzwiM? & bvx * £jy» 

[§8*112 7] i*iS2 6fit©*i#^ ; EiJI;*i> 
T, 

1«£Sc1l!!lcDiiti82rX Mbfls£fif^fc«, WEU^^O 
-?Z> Z. tick D , ^p D D i:^Sp a p^-TOJ-r?.=k "5 (3 L-fc £ 

ro*&$rl3te-r^7HWXWvX^^*b. ii^U7 
r< t^t:f t^*^ U 7 7 ^ fflil^f 1 »f ft 

^2cDbv : X5'i. 

2 (Dm mzmztirffo-tzm 3 © u->?x ^ t. 

x ^ M^lcm 2 © lx vX ^Cr-^ <7) 5 '>ft < t h - 
W7 )lT°$>%m-£te±m7 FbX UvX^CiD 
il!R$tlfc7 KbXicm-r^^SCObf/X^^mi CO 
fl^tt^i b. ±3B^ 1 CO l/yX^ ty'l:1 2 <7) 1/yX 
^C0T-'-^^(C/1XT**«^«±SB^3C0bvX^ 

**bfc^<t*!t#iat-r 5 * ^t'j. 

30 [W*S2 9] m2C0=I-7>FA73$r^ttT$2Ift$ 
tb 5 1 y X°(*l IC$5 t -Co") mi Sl!^ 3 © b v X ^ CD -> , 

*S5C*il/&^tS»«tt5 .iA-RJCi 2 8 te«c© =f 

[n*^3 o] b^x^jcfeirt^nfe-^-^fcs-p'^ 
x»fp t> l < tt««*qc{fr*i*i»ia»*#r**ii»#: 

ax, 71-f ;n,^-rn^©^*^tti^-r2.<t3ft@e*ij 

40 

±lH§S*f|^^X h(C43tt-5/tX fo b < li7i-fJl/0e 
^(CfS bTUft o ±ie b/X^ fC*f LTSIt 

HSS^IIffib. . 

±12 V is 7, 9 (C S^W^BS©^ €■ SB* b7c7- * 
[S**«3 1] HUffBUvX^(ifTr^©<I^*SltT7-' 

50 -r^©«£«Me8f£<&te^*«£s-e\ Ax©jf-&(± 
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3 0 gE*©¥#fleglt. 

[»*jR3 2] mift^mm. a;ux££#u m 
ae i/ vx 9 rt©f-^ fctS ctajw ffifi^M. 2 7 

ituaBii? i ©jtfm. ^-y 7°«^gB^eA^^n7t/N°;ux 

itfeU i^nroAVi/Xfirt^^awr^DTAx, 7i 

mourns ommo)¥m#mm. 

«u ^ -rn**S5 ^ amicus i; x a x. y^-oumtit 
•sgEWtrx b-e**^tft»«(!:f4ai#JB3 osb 

h* A-y 7 d £ K «fc DmEE£j5jmfC:fctf <5«J±±fiJc 
mFf2§e*iJ5g-?X hS#tc. ±B<B££jS«*#MStttttt 

h (C 7 x -f ;Hg*|A*<feJ5fc3 ftitlg IC, MSB U- yX ^ lc 

«3 4£«®¥3M*£B. 
W3 6] huEBEWaExX hWflc, mlfBmE£ 

So 

3 7 ] ffie¥##£Ktf. n > h a-;wy- 



8 

yX^fflT-^ifSL. AXT&tttfituSBl/vX^tf) 

$$n. 3> Ho-jpy- hi7D-f^ >7*y- h£ 

£?8*T3|Sgfi. ?te«jf^^^iCXT--y7 P tC7]-ttT^X 
IE^b-^*ffi-roi:tfT^<<t-5?itSi73ft€:Wr^ 
mJfBftgElHlgStt. wlRUi'X9\ft<D : T—?iZ'&\,*mB%) 
Huiem 1 COJgffti. X'r >y X"[Hl»^/£c0t5]&(ClS^$ 

m£2tiT^z>fr : gfrizmu.x j tn : £tin7>; y^>i 

HulBIg 2 ©j*f^tt. ±ffi» 1 ®J*f*©*S£#:7 x -Y 
fentfttlB?UWl|JE^-^EEfc^t±lf-573fp]fcWfBl^ 
yX^Br-^^tlL, AXT&tttfjWfEl'vX^CO 

[M«3 9] Nfc'-yh (NHIECOg£fr) (D^-f* 
fiSfifX#^U-v ! X^{Cj;0ai7J€:2Niai9tCh'J5>^ 

miESCDT-X HCfcl^T. ±SBN f>y hro^-^^r^ 
1 (0 1 z U T Jh IB 0 SS <7) tB 7 1 } S: « 3£ f * ' 1 1 ' «t 
O-hSBNt'-y h«T-'-^ei*,roR±{ih'-y h<7)x-^£ 

Bk0@ (k = 2, 3. N) CO-^X HtC^o^T. S 
±fit'7 (k-l) fyHSTCr-i'^l 

HB^bH (k-l) (Elgi-ecD-T-X hTft^^flfcffi 

tHisscDm^^w^rs^tt'ctD k e-y hg«f-y* 

±IBN[elcD^X h(CcfcC±fBU'vX^lC&^^-aSS 

4 0] flfrte Pvx ^ «, ' co |y >?x ^ rtcox 

-7&t)tmfX hS-ff^ofc^S^^^-Tf-y 
^trC<i:S»*-r*ai*«3 0S^c(i3 9sB«C0#«{*: 
SB. 

')9xmzsim$nrtiyAm^ avmm&G-rz* 

so i'JWl/fi, ±3By: ; E , J-t^7U-rF*g<7)^^*7 
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t>x7>7°<h£Wl-3^#%tt¥#*Mx-u 
±gBMfi©^vX^©&*(cia#<ST£#^AUy>y 

± sb -t > x 7 > 7° b * 2 n -s a * ^ a © =?- * 

fcttffifl* bPltel, ±IBWie@&©ffi#rtV1XT;&n« 
±fBA7A7FU-X£'f >^'.M>h£ti:, ±fB*i|/glHl 
KoaSM?!^ 0 36Vt?±3B* * >^ lr± 0 SIR 

±SB*5'A7 FI/X£±SBUvX*(-&*rtbfc&. #7 
A7FWM0t|:*^>^H>7'J^>^t, _h?B 

oi«snfcu^^©7 >y ^#3& 2 ©« m^-cfc 5 
l^«7'^^ i ©m^^fc&suvx^tcgJit-r 

7 h'l'XSrl/vX^f-t&SflU O^T*7A7 KI/X3E 
* 7A7 K U7,lZMmtZ£T'ftt£t>1±ZMffl®®ttf 

my 6-nx^^z.t^mtt^wm^m^^^ 
u. 

*x:'J -fe;U7 U-f F*J©# 7 A©^&£&tB-r&^©iiij 
(CRufB*7A'jy>^>->S«<73^^^tii«#ft=Sfr^ 

^^*^ai$nfc*7A'j^>^>->tco^TtiMf&-r 

3 UvX^©iiuiB7 -77^1(12 ©ff^«l!£U AOU 
v X ? IC ^ X- U -t ;b 7 U -f © A 5 A IS^'illR 5'n Aj: H 

tw*7A. uo-fimz-? v wz.mz&mzntz* 
; & l j-fe;i/7K t. 

t>X7>7"t. 

#7A73|p]tcMffiU ±3B^ ; & l J-t;l/7KC0x-^ : & 
±tB-fe>X7>7°fc£;i3t:-y h^t. 

±sB^ x- u -fe;Kc;wrs##ii*M^(c?g*i)!i^* ff 5 

:tft<. ±|B^ ; E l J't^7U-1'rt0-k^7U-f 
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tftC-fc>X7>X'|*3©:fr— 7*X ->a-K U — 2©W 

mz&iti?zz:t\z£V'tT?£?izLrzz.t$:ftm£? 

&»f*«4 3gB«©*i?^tt¥i*#:/x- 'J. 

m b fc^^TsaiB-fe > x 7 > y ic «fc o x- * £ is* ta 

U CW^tbUx-^fCJtSDTWIBt'y MS©:*-:/ 
4 fB«©*»^t44 i *fft X * 'J . 
[0 0 0 1 ] 

[^W©ST-5S^»iF] '©?8f^«. /^X^fifcEl 
8. rtg«I±£j5JclElS§£#U ^nb©(El?ST^$tl 
•5/\VUX©A;UXti&D.'rtg|5*H : .©fi^lBST^^m^ 

#sa»cffo. «fKit«p«jEE, m^mtE 

20 [0 0 0 2] 

ND^X^yv-iXt'JCO^TH:. 0»J;U£ TK. Imamiy 

a et. al." A 1 30-mm2 256-Mb NAND Flash with Shallow 
Trench Isolation Technology" , IEEE J. Solid State 
Circuits, Vol. 34. pp. 1536-1543, Nov. 1999J &£©£ 

mz£^T5£m.2ftT^Z>. 
[0 0 0 3] Z\<D£?ttm%&*m#* : E l )-?\t. o 

xA • 7X h©XS(Ci5^T, «£E HJ 5 >>7£^&-k 

)i co u y > y > -> w x. ^fftsn -5 . 

30 [0 0 0 4] 03 5lit*ffl^i/\ • fX hxs©stms 
^T7n-ft-hT*5. &X8©i!if£f*3$teT§B 
©jI9T-&5. 

[0 0 0 5] DC7X F-Tte. a>^i7h - ^x-^^^ 
X^>/\"-f«^©DC5 L x>y^^ff7iao V r e f 

(**«£E) hU5>^Ttl. miA±fflSfy7" 
©V r e f ^X^^ L. *l>t:ne &?~<fy hfifC. 

[0 0 0 6] tlCVpgm fflfflthU 
40 5 yVZftteo, NANDS777^a^ : E l JT«i$ 
ii*SffiVp gm«:«!]W«[A»beiStltt(C±lfT«3)< Incr 
emental Step Pulse Programming Scheme 5:lfflLTl) 
S„ C©7Jffi(C-^^Ttt. 0iJAtf TK. D. Suh et. al. , " 
A 3.3V 32Mb NAND Flash Memory with Incremental Ste 
p Pulse Programming Scheme" , ISSCC Digest of Tech 
nical Papers, pp. 128-129. Feb. 1995J tClB*c£ttT^ 
5.0 C©«££*7j7£T*(i. *£&*l$m (feb<(J* 

50 ^©fc^tttSI*. ^t'JWKrtA^fg 
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[0 0 0 7 ] ^ 7 F^D7WWofcb, Vpg 

[0 0 0 8 ] i^TiEh'J^>^7a-X- *y h 
fC^U ±3BV r e f MJ5>2\ VpgmSlfflih'J 

[0 0 0 9] iUT^fi*7A • P^ttBlSrfT&'S, - 

[0 0 10] *f:U^>^y>i7^-X • #y h£fr 
£<> 

[0 0 11] :^7D-ft" HC&^T, 20 

[0 0 12] 

r^hlgOf^hfifBH f7^3X HckttStl 
xA • fX h*fftt(rO^-r-X hP$r B 1^S7J^8ST^C 
[0 0 13] Jt&Lfc^xA • rX hCOXgTtt, r7 

d'dTPSB©*— A-'Xy K#£D5. XfB^xA • -7 
& 5 (fcfitf* £ fc» A-'N y K **<fc 0 BVft fc <A £ 
[0 0 14] %2(Dgm\Z. ■rx^©st»i«$rat*So 40 

rX hl$BSJg*80>fc«K tfxA • fX UlTttl 0 0 
« 1 0Bgfl[T**S o Lfc*bt 1 0 Of 7 7»0T" 
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[0 0 15] ±|B2^(7)gBCO^^, 7a-X • # y h 
♦MSTl 1 - 3 5 1 3 9 6^mgitC^£5PJT$^b 
[0 0 16] ^ff^tt^^/^'JT^^^Uir^^F 

y > y > v (7) tt m & x * u t ;u 7 -f ( c f s ft $ ■& n 

tf, 7 a - Xtr/C 7 a-X ^ 7 h 18 < t ^ i 
#T € S o X * U 0) t * 

£ h U a >^'jy>y>y)S ffi#0r3£O 

•J ic il^^AL fcffif A T ff ft x tf A (/ > Q 
[0 0 17] ^(©5!WttJigB©J;5!tt*fll*#atLT^ 

U ^ > y > * ©^^Ut;^: Kit S 

X^HftJft-r^ilt^cfcO, 7a-XlW:7a-X- 
*7hlS6a<tItOT*\ ^btd^Sitof X^£ 
ftffl^-rtcx X b£frft^ :^CJ;Of X M$Pfl<7)®*|g- 

[0 0 18] <fcOR#W£tt, h U 5 U 

'jy>y>y^CSt^fX h«flH*»J*Taci 

[0 0 19] 

x^^cpu^t'j z-wmm Lft^eiftfx b^S; 
BJtttfc/hRfcffl**. ^Cvfc^{c, 9xA- rXM 

e^)7D^&intt^ 

[0 0 2 0] Z.&%WO^»&&¥m»* : £ x i<DT X b 

tt, ^WSttX ^ u -tr;P^ b ^ 5 x u -t;i/7 1/< 

±B* UyX? (Drt§ g ft ^y y^co^ft (cjS C 

7cfi(Ci^^T ; 5^2 0Xf 7^bS§f X 
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£&a Ltzmznmzwz z.tu< mnxn? z. t&m 

[0 0 2 1 ] :©3ifl©*«#gfiOf^hSSIi 1/ 

^tB^jf 6J:-5ftge*iJ5£xX hS±Brta@gSt»t 
Xfttete^ZW, 1 ©jfffi:. ±fBiB«£xX Mcfctt 
Zrt x % b < \t X x-f JI/©*SS i; XWz r> fzfflU £ 

AgcO0»HDiIUTfT'5-i!CJ;O. ±fB bb*X 

[oo22] z.<D%m<D¥Mw$km<D c T^ b^mit: n 

t'7h (N«IE©ggO ©x-^£«&Ti*£b-bX? 

tci <3 (±!X7£ 2 njio h u s yi/x^^numi^^ 
-t^^mwmmza^x. 5Siihi@©7-x mc^t. 

±IBNti'7 hrox-^&m 1 ©tt*g{CbTJi!?Bl*mK[el& 
©ffi*£^j£T3;i£(cJ;D±;rBNt:7 hCD^'-^ 5 *, 
C0ft±fit*-y hWx-X^fi^U ^k[Hl@ (k = 2, 20 
3. N) ©xX HC&UT. Mt'7 (k 
-1) Mv Y^X<n"f-9^\ @Bfrbm (k- 
1) IslBtTfflTXhT^SftfeiCM^. so 
(Oh'7 h£3r£©tt<i£ LTJ:l3rtg|5[E]S§cDai*?r¥iJ^ 
f ^>^iirJ;0kb*-y hg0f-^&ftSL, ±!BN|hI 
©t-X MCefc9±fabbX^IC&^gft:gKft©f$tt£ 

[0 0 2 3] -©^©^ff^tt^frX^UWr-X h 

DXTjfttcv HJXXtKI;:6B?'l£nfcXtU-t:JU 30 
7b^f£. -fe>X7>7 P <h. #7A77ftlCi££EU i:8E 
* 1 J -b il/ T U-f © r - * -WB-fe > X 7 > ~f\z ;L 3 

t"-y hWttz^z^mmiiW-mfct^'jizis^x, ± 

SB* t 'J-feJl/7 V-i PVD-tllT U-f CD* 7 A^&©$rth 

- < mntz> z t z&m t-r*. 

[0 0 2 4] ^OBWcWBtt^aMM^Ufcfctt* 

-t^7 b-f (*]©*&# 7 A£g^$;l-g>/fc«6©]vUI©7j 
7AU?*>30v^b&3#7AU^>?>vM«£:. 
±fB*7A'jy>^>v<tH^^-5'<#*7A7 H b 
X£fBtTf SMfSOTI/vXS'i, -tr>X7>7°t£^-f 
^PfgfJ^igftXt'JlCi^T. ±g2M|B©bvX* 
C0#*(Cli«(&-rS*7AU^>^>'>^fflBj^T* 

zfr&friz&cx^n'eftw.i £it\*f&2<Dmmftm\z 

^•57 7f^$n, ±SBM|g|©bbX7£jlK 
!cSiRT?.*^>^i:, ±fB-tr>X7>7>bUti*Sn 
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£Is]?&<h£*U JiSB^ : &'J-b;U7l/'fl*|CD^^*5'A 
£^tB"f 31^12. #7A7KbX5ttfJ;:±gB#'7>*£ 

73^XT'&ttWLkfB#7A7 h*bX£-f >X U X> h 
JtS ! M)£@»olli**«7i-l' ;PT*0*^±82* 
■7 C J; DSK^nfe b yX^ffl 5 7 x^'Jil 1 coffin 
ttffiT* * «&tt±gE# 7 A 7 F b X £±!B b bX * (C 
fe^bfctS. A7^7H^i^cA9/^H >XU 

±BB* O >?\Z<i: 0 Mm tlit b v7 ^ (7) 7 y ^*fg 2 

©e^tt»T»s»^«7<v^*«« i cofi^ttMt-** 

UvX^lcSiJJ^5*T#'7>^£-1'>i7 | JX> h^-B" 
±SB*5A7KbX5rbvX^{C^»Jb, OV>T 
*7A7 Kl/Xttfl:*7>^?:-1' >^ U^> 
£t±<0&f£*S»# 7A7H bX KHJi-r * XfffS. o 

[0 0 2 5] '©^B>lco4i«#^^ iJIt t'7 
±IBt*-y mKfl*$ftfc*R©* ; E'J'fe;l'£. ±IBt* 
•y h^©-3S(C^Stl7 t c-fe>X7>x' , < h^Wt' 

^ 'J fc*V»T, ±IB t* y h SfC^fet $ nfca»<o X 
^'J-t^^^T^StR^tb, *^±gfih*-v h^©{fi 

«*^-r v?*ft\sxmfemmzfemLtc%mx°±.u-t. 

>X7>7 p tCJ;f7T ; -^$r^llib. '©^tiibx- 

[0 0 2 6] -©^BfKTjTfCjffgtt^^^^ ij tJ , 

rte^^/i^Jf^ettx^U-fe^^^^A. p97j 
rfeit-v b , JxxttiiiB?']anfc^t | j-fe;i/7b-f t, _h 

fBy< : E'J-tr^7 b-f F*3©^*MWc*:#iA^.?:ffo /^E 
U -fe;KO*fi[tE1t-r*7 K bX b vX ^ t . m^ft 

<»*^)^)),ti^xm&znx^%fr^iiAzfovxrt 

x. ^x^Mf^m^T-SfSS^'J^r-fiMf t, • 

(rfSbT/^x. xx-f ;^^^ffi*-r-5*^iA^u 7 
r-imW-t. Sl»a-7>^S(ttei^n> ±!B?S 

*^7i-f;H-*5«&l:H±i7 K bXb-bX^Wx 
-f^5!L. itiCAXT$)S^^lCli±!B7 HbXb 

[0 0 2 7] ^©^©^^^^'JfJ, nv>KA77 
lcJ;<9igi)i$n. /-?Xt>b<«7x-f;l/ffl^^tB*t"S 
7-X h»f^4«fca?Hrb..A^±ffi5 L X h»^©7*> 
K ho (c 3 nfc x X h © /I x T 3b n \i 9- 9 * 

s * i" s b b x * ^ ft iii b it z t * n m. 1 1 % . 
[0028] ^©iPJro^aJMfc/^'JWrx bumit* 
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n«x- * £^Mt»-f . 7i-f ^T&nkSx-* ?rH»rS 

CO ft ^tttfi (C IS^T 5 U v X * £ H« L fc * MW X t U 

X * co x- * ^F/f ^Wffi^sl.iciS:^ £ nx ^ -§> frgfr 
£ *i|S'J T 3 31 1 lei 0 . & p°n t T & a £ ffiSU T 3 J; o \z 

[0029] z\(D^m<D^mmi^m^^^')\t. 

M mz m £ £ £ It 5 ;* ^ 'J -fr )!/ © * {£ £ I2'lt "T -5 7 K 

T. #!£^l)X?"Y1i:CO^X. 7i-f^?:Mt5 
SI 1 (DL-XX^i:. H^iA^U Xy-f IgCOAX, 7i 

TigSj£tt, ±lfi^l Wl/->'X^Mr>*lC^2«U-vX^ 
©f-^©j^'M<<tt)-7J^'7i'f^T*5l^i 
±12 7 H U X 1/ v X X (C J; 0 ii^ £ ft£ 7 H 1/ X tc*f j£ 20 
t5I3©L-yX^^l cOfg^KSI<hU ±12311© 
1/yX^ MUHcm 2 CD vX 9 CD 7*- ^ A^C/Ut & 
Sif &«±f2?B 3 (0 |y vX^ &m 2 cofs^MKflMi:-^ i 

[o o 3 o] z<nmw(D¥-mfammiz* u^x^tc*s*rt 
fn^cois^^tB^-r^ct^^aEtii^xx h£±3ai*j 

g|S@!$}=#LTtfft^ltS?gl cD^f£<t. ±SB^5Mfe 30 

7x h(c*(t-57^xfcL< (ixx-r^co^^ic^UTS 

ft fc$» £ ±12 U y X ^ \Ztt L, T*)teT £ ff§ 2 CD*£f£ 

L. ±S2UyX^IC^^#:Sg^©#tt£Sf*Lfc5= ; 
- * £ IS 5£ -T £ ZL L £ ft m L T £ „ 

[0 0 3 1 ] Z\<D%m^mW-^W.\t. Ntf-yh (N(i 
EcDgiSO (Dx-y^^T^SkvX^ieJcDriiftS: 
2 Niio I- b U 5 >^-c?^£l*IgPI5IS§£#-r£#^-g 
BiCi^T. m 1 (5lB©T-X hi'43V^T, ±§2Nt-yh 

T -5. £ £ (C J; 0 ± 12 N ti -y h- (D 5> o "5 CO flLUi f >y 
hCDx-*£?*A£U ^ktaia (k=2, 3, N) 
cDxXHc^T. ft±fit*'yh^6 (k-1) tf-y h 
@£TcD7-^£fiSllHjg^bif§ (k-1) 0g£TCD 
7X hT'Vife£tLtzmzU*>-D-3. m<0(D\dy h&iftfe 

kt'-yhgfflr-^^L, ±I2N0COxX Med; 0 
±iei/yX^t&¥«frSlttco#tt£SB*Lfcx-^ 

^ is« r % 9- 9 ®fe [hiss ^ m « t fc c «t ^ ^(t t -r 

5. 50 
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[0 0 3 2] CCO^BJcD^Jf^tt^^X^'Jtt. 

uw*7A, n-^Tjffiiicv hu^xtfctcie^ijsnT 

12 yi 'J -t Ji/ 7 U - f ^ co * 7 A t K ^ H ^- •& vt * CO 

m m co * 7 a 1 j > > -> ^ e ft -s # 7 a u y > ^ > -> 

A7 KlyX£g2ffi1--5Mil(7)UvX^<t. -tr>X7>7° 
t^ffTS^ff^tt^fry^UtCfc^T. ±I2MecO 
|yyX^«S-^tC(J^je-f-5*5'AUy>y>y^ffl 
BjfigT^^^g^iOCCT^tl^-'tim 1 £ft«M§2 (D^ 
^•ttffifCft^^-yx^Sn. $b(C. JilBMfiCOIyy 
*5'$:)m\zmiRtZ>t> i y>5> t. Jtf2-fe>X7>X>b 
tti^Stl«.S^77 7Ac07'-^7!i^ ^ibtlfci^ii 
-i5;bTl-^^i;'-y^(CJS;UT/\°X, 7x.1 MS^Zlti 

AtmthlrzmZ* JlyA7 KlyXM^'(C±S2*v>^ 

zftmmmzmfeLtzxmfrzmteL, 

tli^^V'\XTfen«±l2*7A7 Fl-X^-l' yo ux > 
H $ -tir , ±I2-fiJS HISS CO ffi 77 *t X x -f )IT* $> 0 ± 12 
* v > ^ \z J; 0 iliR S t\tz U vX ^ co y v 1 COft 

n^m-nh % m^\thmti z> a 7 h l-x * ±12 u- ->*x ^ 

trfe^Ufctf. *^A7 KlyXMl/lr^^>5'S:-1' 
'J^> h$1t. i^WSHSacoaj^^Xx-f ;UT*D^ 
o LIB* X > ^ IC i D SIR $ tlfc |y ->'X ^ CO 7 -y 
2 C0ft^ttffiT$,-5*^«5- -y x^'m 1 CDff ^ttffiiC* 
-5 1/ -XX ^ (CiiJitT^ £T73 ^ >^ > ? U h $ 
lifcf^. ±IB*7A7 KlyX^lyvX^lCfettU. 
«7A7 KlyXM^'fC^^X^^'f U X> 
•a- . K±C0^ £ IM* 77 7 A 7 H U X (C 5IJ it -r £ * T''tf 

[0 0 3 3] icO^Bfjco^lf^fi^^/^Utt. »^ 
i^olHgftW^ttX^U-t^^XA, D^yj 

(c v h u v xtt icse^u $ nfc tc ^ <) -t ;u 7 -r t . -fe 

>X7>yt. *5A7j|B]tC5SaL. _kg27C ; &'J-t^7 
U-T ©7*-^ £±f2-t >X 7 > XlCfeA St'7hl!i- 

±12^^ u -t;Kc»-r z>wz&?>-&zfizm£mft$:fT o 

Z\tte<. ±S2t<^ U -fc)l7 U"f P^(D-\z)l7 lyf C0?3 7 
AT ^ ©l^fH-r £ * 7 A^l^^m^ © t £ ^ffi L ^ <h 

[0 0 3 4] 

[0 0 3 5] HI [J-C0^B7l(3^^NANDSiX7'y-> 
jL^tUcOttBgWft^^^TXo-yXBI. @2(Jil 
« 7< ^ U CO * t U "fe;U7 [y-f CO-SB cOttSfS^-flElSS 11 
T'$>0. ^bl'EIS^gllCOTCtU^^xyN • f7 1-1 

[0 0 3 6] Ml lC4oC~>T. X : &'J-b^71y-1' (Mem 
o r y Cell Array) 11(1 M%ttW€m 
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[0 0 3 7 ] ~£T\ ^^U-fe^TK 1 1 H *tH 

-To ± T 10 < «t 5 a bti^ 0 
[0 0 3 8] ^t'JWH 1 1 ^FA-ir 

[0 0 3 9] ±e^^rU--fe^7>< 1 1 £H S^ICX 

»BL#R*t&ftT45!K »a*©7-K«BD'573 

(Row Decoder) 1 2 GDt^- Hffl^7«C 20 

^tttfy hiRBLSfrLT^-vAy 77 (Page 
Buffer) 13fC#yS2fU £ £T-fe>X £fl£ 0 

— hlelK (Co 1 umn Ga t e) 1 4fCcfcoT#v 
A*ttTa#EatlT I /O/U (I/O Bus) 15 

KHJtt&Sfu $bi:i/o;t777 (i/o Buff 

er) 1 6^6^a5JCfflA$tlS, r— *<D»#j£*»S 

I /OA7 7 7 16—1 /O/tX 1 5— ^J7A7- MhI 
SSI 4 S^tC^-y/W 77 1 3£^LT 

t: y h £ B L £ m S i&^x - * ic i; Ac «JBE**«*& s 

[0 0 4 0] ' J28B I /OA777 1 6KH ^7 

7i^jt&Sn^telC, j*^Ut;i'£Sft1~£fc«><B7 h'U 

£<> 7 H1/XS7 Kl/XA>77 (Address B 
u f f e r) 1 7{i^03A^n, uv> Hli37> 40 
777 (C omma n d Buffer) 18 ICflxOii 

£*i£ 0 7HI/XA777 1 7tc»f3.a*nfc7Hu^ 

iJ7A7 K l/XB* 5 h@»14 llftlftgW. 
[0 0 4 1 ] ^.E^^U-t^l 1 WA*7A^4b 

(Bad Column Add. Registe 
r) 1 9d*Ktt6>*lTV*2>c fftfr-fe* ^FS*5A7K 
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fi*7A(07 Kl/X^t§l/y7^t*§, &*5. 

T77^it, ix-iftc^^yp^^ . 7Kuxa*pj 

SJ^KUT^*. ^&7uy^<A7^ffi$6tin^ 

n-y 1 2tH<D7y^izmm-£tiz> 0 :w^7A7 

Fl/Xl/y7^ 1 9tt±E I /OA** 1 5 \zmst2tVZ 

[0 0 4 2 ] rtaf*BE^j*lHlB (Voltage G e 
nerators) 2 0 ft . 7^ffl5T&ffl3ft5& 
S*/E££j£t-£fc<DT*!K £<B«JEElCtt«*-ttVr 
e f (g*«JE) , Vpgm (»*a*«£E) , J*9»R 
JEE«/£ ( V d d ) , ?B**EE (V e r a s e ) . }mR 

(Vread) rtffl«ffi£l5£tsH8 2 OTt 

[0 0 4 3] HJ ^ y>f : T~-$W7,5> (Tr i m. 
Data Register) 21 (4, ±E.rteBSJ3E£ 

[0 0 4 4] ^-f V-IUSS (Timer) 2 2 it 

[0 0 4 5] h'J^y^f-^l/yX^ (Tr im. 
Data Register.) 2 3ft ±E^*f V— 13 
£S2 2T±fB&S^-f ^ >y/VI/X«r^J*f SIRfC«Effl 

iitih | j^>^T-^i/yx^2K 2 3it 
tc43tt^7^-xcot§fij^-r^> 0 -?ut>t>. mM&xm 
^^'jt;i7i/^f 1 irt(?)Mt^?i]WiST-^ 

/0/U15^LTSl/yX^2L 2 3C1M» 

[0 0 4 6] I/O^JSilHlgS ( I/O Contro 
1) 2 411 6«*Sft6fy ^ 

/CE, 'J-MMHI^/RE, MH^-y 

;m«/wEttt*«)#aiMw«^t*oato. i/osi 
$][hj?§ 2 4 id® 0 a $ ftfcttwm^x ±e =1 v > hvt 

777 1 8t*oa*nfcnv>HttW»lHlB (Con 
t r o i Logic) 25 KflMftSft*. 
[0 0 4 7] ±E*(lliaB2 5»1 I /O^Jffl»[Hl?S2 4 

?S2 5rt«Ctt«»ffl©x-^*»iWTSfc*<D#au>? 
^»LT/^^7 p ^T^-tXpr^TS>^)S^^#:^$^ 

-rux^--/ty-ffl^ (R/Bn) ^tB^-r^>«^^ 

[0 0 4 8] 0 2(C/KT^ : &U-fe;i/71/'1' 1 1 Til #»J 

Art 1 6 fico^ ^ u -t^a«ifi[M»«a nt nandw 
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3L~y hZmtiSLLX^Z. 7-KftWL (WLO-WL 
1 5) ^ICl^^tlftMWNANDtMr^ h 

[0 0 4 9] C^ctO&^^r'J-fe^TU-f 1 1 

sfcaftotoMiaasx-^w^ttxttfflsn*. 
a*K«i«c±o. -r-^a>»*ii*, «*a^»*tui> io 

*i*sj*Ttt*S*^ ^tU ©a«©»f^lc43lriXtt^ffl 

[0 0 5 0] ±K0J;3&1&riE<0;**Ua£xA 

[0 0 5 1 ] ^xA • T^'httKTWXgfrSfcS. 
[0 0 5 2 ] (1) DCfXh (DC Test)] 

(2) f7^^h-'Ji!7h (Defaul t Res 20 
e t) 

(3) HT-StfiEh'J^/^ (Timer & 
Voltage Tri mm i n g ) 

(4) - *A*9A«m*tfB#«;i (Bad Col. 
Detections Repair) 

(5) JEft&* : EV7tiy!7<D'*)—? (Good B 1 
ockSerch) 

(6) VpgmSJWttNU^>^' (Vpgm I n i t 
i a 1 Value T 1 i mm i n g) 

(7) ^&/^U7ny^£B (Bad Block 30 
Detection) 

(8) ^7>3> «t7h (Opt ion Set) 

(9) ROMta-X- 7°n^7A (ROM-Fuse 
Program) 

(10) AV-*7. *>tif<D\szsZ9#&<D#iS (P 
ower Of f, OnVe r i f i ca t i on o 
f Register State) 
£<7)J;5&^xA • T-X h<Do*>, (2) 0)77 *)l h 
•U-fe^/ h^b (9) (DROMt^L-X- yo^7AJ 

[0 0 5 3] *CM|l^tiT8flt5. 
[0 0 5 4] (1) DCf7 h 

a^fiaftxx Mtx£&^\ h-^^KD-r-x hp#mi 

[0 0 5 5] (2) T7ti^h • U-fe^ h 
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l/y7^ 1 9 tifiE^Jft^ny ^ • 7^(cHLXte, 

[0 0 5 6] (3) *>fV-fttflt£EhU5>5f 

^V-[hI?§2 2T4/ J )ct"^A 0 ;l/X>fI-^ 
<D/t;^*<OhU5>yRtfrt««£EftJ«lHlK2 0X4 

y-rs»l£H, MtEV r e f , rt«REtffVdd 
M^iC#atR-fe;U7- K*ft«JEV read(D3 OX* 

[0 0 5 7 ] ETFftJRBWCxX h*feS»Wt5. 
[0 0 5 8] - h'J^>^ (Timer T 

r i mm i n g) ] 04{±, 01 tyCDp-f V — [h(!S 2 

2, hu^>^f-^i/yx^2 3 Ktxcne <oia»^ 

[0 0 5 9] ^-fV-(5lS&2 2 11, ^-T^-ffi^^tH 
i§2 2 A£*lp£Oy*4l«[gi»2 2Bt*6i«Stl 

So 

[0 0 6 0] ^v-iM/JleIB2 2All Sip^n 
y^Sfej«ig»2 2 BJc±0±J*3ftfc**^ny^PU 
LSE^b, 05©M — ck^lM 

MTMCLK^St^ ±IBa°;uxtmi 

NTHS*^n^^CDSicfStCffi^-r^/N 0 ;!/XX*i9, 
*-f V-»J-fey h«^TMRST£h 'J^fch LX£*jc2 
ftZ)* /^XTMCLKIl AJMTMINT^ "H" 
tft^Xrt^T I NTC0P#P^cW^iliLX^6 "H M <h 
RfBTINTtWTMCLKC/^fi (1 
00ns) tt£!p£n^a>&£j«sn*;fc«h *«P* 

[0 0 6 1 ] ?<T- fS^to&HB 2 2ATtj«gftt 
/^XTMCLKH ^7 7°0/V>K (Pad) 3 1C 
iissns, ^a-r^/\°Ji/X«tlT e x t 
TMEXTfeftCANDy- h 3 2 (C{ft*&3*l§„ 

[0 0 6 2 ] ±!2ANDy-h3 2<Bt)3*te-fcy h • U 
-try hSj<D-7'Jy:/7D*;/3 3 co-try h«fmc«|&S 

^7'j7/7D>y73 3C0U-t^ h^fCte^ 
<T">J-by hfi^TMRSTmiS^n^o dGQ^U 
7 7°7D77°3 3a)^H 77^FLAGtL/Th'J 
5 > if?- itUi? 7. ?mW®$& (C o n t r o 1 ) 3 4 
^OlM»HB3 4tt 1 ±E77i^FRA 
GOt^tCjfcUX, WIS h U 5 y>J=f—$ l/yX> 2 3 
(C*f LX-f >^'J^> hft^ i n c SfcttU-b^ h€^l 
r s t *St*&TS. 

[0 0 6 3] ±eS*^ny5r**I3B2 2 BCQ-JLft; 
W*0 6©(gBHJ;^1-« cdT» 2:3<7)S¥jg5i£j# 

5 AW3 5 BftH«<OiaB«lriE**rLT*5 0, 
H«lJf*iS4 1. 2 9(DNft*MOSh5>y7^ 
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^ftfexlHlSS R iZ 43 tf £ Sfcitt t * * v * C 0>#«| t 

[0 0 6 4] ±fgpjSiP»M£$[H]S§ 3 5 A, 3 5B<£> 
ttirttt, ^V-»Jt7 hi^TMRRSTn^*(:, 

AND ®?§ 4 6 tJt^T^--f 7-iJt7 MI^TMRR 10 

sTn tmzANDmmtf&ztizztiz&iofflfflm^ 

DENl«m ^OIBW^DENlIt — * 
(D*^jS3££/£[s]£§3 5 B^Pft^MOS h^> 

7D^y4 5©ffii©aJAIl AND0&4 7fc<fcoT 
^-fV-U-fey HI^TMRR S Tn t^CANDil 

b n& z. t iz ± o sunt*! b e n o at £ ft z> . 

AI*J<7)P^*;l/MOS K7>yX?4 4<D?- V\Z\k 

iesna<»:*p. <>n-^4 8Tge$nti*^P 20 

7^PULSEA«4j*sn5. 

[0 0 6 5] ^<Dck^^^0S*^P^i7^@S&2 
2BiC4o^T, S«PiIS*jaElHlBS3 5 A, 3 5 BTH 
SIWt^DEN 0 SfcfiDEN 1 & "L" C^otl^ 
UBl;Pft*MOS h7>vXj?4 4**#>U + 

Nft^MOS h7>yX^4 2 CD L#(^MEE£ V 
t h(htntf. M»if«8l4 lco (-) «TO«EEttV 

t hicK^nx^*. 

[0 0 6 6] BI^DENOifcliDENl^ 30 

"H" \Z^t)Z>t, Pft^MOSh7>yX^4 4 

T\ NftWMOSh7>yX^4 2, 4 3IWl/> 
K5 7H3K**lJ*LT43CK "JMSR0i8R€:rt'LT 
Nft^MOS h^>^X^4 2 fCffift.SftiffifcJfcM 
Ltf*i<Nft*MOS h7>yX^4 3lCfcffi 

-5. fit, *WV>*C(D*jP«ffi**,' Mlft^*i§g4 
10) (-) if(7)iEV t h«tpfe«<&5t, Hl&Jf 
tIS4 l<Z>tU*j&* "H" ^b "L r> l:S£1"^)o 40 
T> SlS^DENOifcttDENl^ "L" 

"H" "L" (cRCT**T©ilB«W*«±aBRC 

3 5 A, 3 5 BTSStdSOSSn-SZlchfCctOv -f > 
8*^H±teiS3SH$PBlRC©2flS(DB«iSt>9 
I^P7^PULSEWjSn§ a "T% pI«K 

ts@»Rt± h u ^ >zim<DM\zmcTimm$: ? £7,Z) 

Z ta*T#4fc». h y 5 J: 0 £ZpSffl«IST 

rHt§:t^So &&*^n^£^S§2 so 
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fa-^B8 (Decoder) 49t, SWCtt^SI 
8flCDffitr[R 0-R 7&tf dtie><Oftfiin[^LT 

fnf nijijftis 8i®Nf t *mo s h^> 

v X 5* Q £ ft b 1ft J5£ $ ft T I ^ o 
[0 0 6 8] ±Ex^-y®iS4 9 tt. «A«3t7h 
CD h 'J 5 >^-TTMRO~TTMR 2 Sf^-FL 

JUMOS by>iS7s?Q(Dy-hlZiM&£ftZ>o 
[0 0 6 9] -C©J:5fc«JSfian&.pI*«StHttRt? 
tt, 3 h U $ y^TTMR 0 - TTMR 2 

i:S^^T8lON?f^;l/MOS h^^X^QCD^ 

[0 0 7 0] E3 8tt, 04^MJ^>^r-^k/X 
^ 2 3<7)l¥IH7klHlK#lfiS:^LT^^o I01/yX^2 

k'-yhW^X (INDEX) 

Sr^-ffgScOfSSJSrT^o 8 >) CD 3 fc'y h TTMR 0 - 
T T M R 2 #IErt0> h U 5 > ^1* $B £.£ £o 

[o o 7 1] Eisci^Tcfc^tc. mmwi^fttzzmv) 

DS7'J7^7D77 (DFF) 5 0 K<fc 0 <ftj£$nfc 
AO/^#TTMR0-TTMR2 £|Btgt~£ U S^X ^ 
^Tl^o -f >xi7Xh^y Mi^y^HSS (IND 
EX latch) 5 lTfitttSn^ ft7»J ^^7a- 
^7 5 0W77fiB5 lOf-i^ll S7U ^^-7 
D 7 7 p 5 0Sr/7 7f@B5 1 JC^LT^-n-t'tlSfrtS 
ftrc&2m<Dt?nyt? H-f >A*-^5 2, 5 3^^11 
I /cmx l 5 tomx* AltiJj£ft%o 
[0 0 7 2] l/yX^2 3<0f-^S^ ; EUt;H:ft 
iitrlStS I/OAX 1 5&jrl/T^y;l7 7 7 1 3 

7 s - ^ * X t U -fe JVA* b 1/yX ^23 trteitr ^IRB. 
^y/t7 7 7 1 3^b I/O/U 1 5^LTI/yX 
^2 3£x-^£W0i&tf. 
[0 0 7 3] i9(t I/yX?2 3^f-? (TTM 
R0-TTMR2W > INDEX) t±fBT I NTCDT 
ft (AT i n t) t^SI^S^UfcfeWT*^. "ry* 
)Vh • y-t-y h<Ott^Ttt I NDEXt'7 hti "0" (C 
Stl. TTMR0-TTMR2«TINT£Dfn^0% 

t^x h«$n^^Uyx^f'--^aifM^[: 

-fe^yh^tl^o ^CD^:$. INDEXk'7Mi u l" lc 
^tl^> 0 ft*. «m«iTliTTMR0-TTMR2li 
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[0 0 7 4 ] ft\Z, S4 4 J C0^Iffl){Hl^3 4^b<>^U 
/>h«inc4«tl8SnS*l:, TTMRO-TT 
MR 2 CO X" * ^Il^-Y > * U ^ > F £ ft £ 0 H 9 izm 
t<kolZ. T I NT^mTTMR 0-TTMR 2 A* 

[0 0 7 5 ] c«)ct-5ftl^>?x^«IB*rXfc:iaB»«* 

[0 0 7 6 ] Ell Oti^-f 2(2 h»J5>yn? 
(Ov— 5r>^. 01 l^hU^>^CD^^f^>^^ 
~F£^L. Ell 2IJ01*(OI/OA7 7 7 1 6t£U 

[0 0 7 7 ] £T\ fXhB»37>H$AW5i, 

A°*7 F3 1 i3fi^iaCD*ST e x t^/UMTMEX 
T^A^T^o unCiO/TMEXT^hU^tLT ^ 
TMRST, TMINT, TMCLK^Jl/X^uOo 
I^T\ 011 (a) C.Tfct^C. TMEXW 
"H" (DMF3tylZA)l<ATMCLKtftL-3t, FLAG 
Ifi "H" tftO, Ell 1 (b) iC^f^piC, TMEX 
"L" «W(:/^TMCLKM^i, 7^ 
{^FLAGB "L" ttiZ> 0 

[0 0 7 8]&tr, k>7>3> hn— ;V3.V> F£A 
At5, :©37> K£A*I"f-£4:. FLAG^"H" 
0>«&J;:ft!lffleI& 34li<>^U^>Hi^inc*4 

FLAG** "L M TStltf-f >^U^>he^ i 30 

[0 0 7 9] Ell 0^v-y>XicSEoTT-7. F£t~ -5 
Tint <T e x t T**B3li U vX^f-?«l 
^ U ^ > h S * -f eWA^MB Afi < & 0 . 
T i n f >Te x t ta^fcBB^ >^ U ;* > F£ft 

ntiText ^H«#L<?S:Sct-5*MJc-fe^ K^ft 40 

[0 0 8 0] &*3, **^D-y^^AVI/XJg^^-yy 
MB10 0nst*5^ TINT^BIM!) 

[0 0 8 1 ] Eli 2i:si/c7D-ft-hi: 

[0 0 8 2 ] fXh37>H'»n5fet (Comm 
and input) > Xr7^S 1 (C^o^TR/B n 50 
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(^Vh'y-) ffl^dt "L" lc£ft (R/Bn- 
M L W ) , 3 1 7 ^ty-ftlTfe^ 1 1 WKCS] f» 

£ft£o ^fC, At77'S 2fC£^T7^FLAG#f 
"H" Tfti^SA^^JWSnS (FLAG- "FT 

?) . 77^FLAG^ "H" Tfcttfttf. 

ft, Xr-^X (Status) #V1X (P a 

s s ) (S t a t u s = "P a s s " ) \Z^ntz± 

TR/Bnffi^ u H" KSttT^V- * FU^>^ 

[0 0 8 3] -7j, X^^^S 2tc£>^T:7^FLA 
G*« "H" TfcfcfcWWrSftSi. ^KX^ys 3fc 
43l>T F U ^ >^V-^^ftAfi(CiiLT^^^S : ^^ 
*ijl$ff£ti£ (Trim. Data=Max?) 0 d^T 
gEJCS*teKiiLT^fttf. TsT-y-JS AlZiS^XUi? 
7,9 2 31fiV±y F$ft (Register Rese 

t) , MJ5>^tC*»Lfc£LT;*x- n^7x-f 
;U (F a i I ) tt^ (Status=' l Fai 1") i: 
^tlfciTR/Bnll^ "H" (c£ftT^-f^-- F 

u ^ >^wx m^mTtSc 

[0 0 8 4] 7f77 4 S 3 £431>T FU 5 >{ff~9ifl 

(Increment Register Dat 
a) , Xr-^X^7x-fMI (Status- "F 
a i 1" ) i:$nfc±TR/BnfW "PI" fr^ft 

[0 0 8 5] liSLtfX h^ffitt, *©«k5/j:jfiL«e 

[0 0 8 6] (1) TXi'li^OfyyCWLftlC!) 

#ft<&£ 0 (2) £7c, ^y^ffCDfttex^SIMrt 
[0 0 8 7] Iflb^Ct^. lOOiSH0f7^: 

[0 0 8 8] ICTIl^-f -7-0^2 2 CO h 'J ^ 

[C, I©rXh(DtS[j:iEh'JH>^>jy>^>y 

[0 0 8 9] FU^^-^X^'J 
1 1 U*tt« tUTlr^fc 

2K 2 3^1(7)T ! -^&^X^0^ : E , JfC^L> ^« 
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ct^o ±e (2) ofiL&ttfcfrnaa*, ±e 

[0 0 9 0 ] [*EhU5>y (Vol tage Tr 
imming) ] ?y 7ft flmtffi 5*15 ft«flE<0 h U 
* >^&±f2*-f 2 2 0> MJ 5 >^C0*£ £H 

[00 9 1 ] HI 311 Bl ^c^I^g|5*l±4^cl«lK 2 

o> hua>^T-^i/yx^2 i&r^^n^0[Hi?Si3 i° 

[0 0 9 2 ] rtS5«EE^dEI3!S 2 0 tt, dC0f*]grte£ 
$0gg2 0T*£j5&£tt£**mi£V r e f bLKte^y 
7(D9\>Ufrt>rty K6 1 (Monitot PAD) C 

(BGR Circui t) 6 4TM$tl^)BGRf 20 
ffVbgr t±8a"SI*ffifiilHlK6 2StffiK6 3 7^6 ft 

^(DltKg 6 5 ©ttiM^f X V R E F T E 

S T ICS^T? 7^FLAG ££fiJcf S 7 5 ^£tfc0 
£8 6 6 ch, Jt»g6 snmfi&ZfiTZ hfi^VREFT 
E S TtCffi^^TS*m/±V r e f CD/ - K*»fi«EE 

AGI:l9tl/yX^ 2 1 }:»LT^>^7 <M > Ma* 
i n c fcKtt'J*^ hm^r s t ^«T^UyX^ 30 
-fflmEefSS (control) 68 £**6«*JS3nTtr> 

[0 0 9 3 ] CCT, l/y7^2 lj&>5iB*Stt£ hU 
5>^tt«A«TVREF 0-TVREF 3<Z>4 t: 
'yhtWditSo ^^l/yX^2KDM^^V- 
■ hUS>^©fc<0<h|tU«T<fclr>. ?I*filfilHliB 6 2 
H ±fH4t:y hCDbU^>^f!^TVREFO~TV 
REF 3\ZfoVT^<Dmffi<D&tn,ft%iit-tZ>o Z<D»I& 
fital§HS6 2H 0 7tC7^T«^<h[witI^^;tT : bct 

5ttj^-r-g>»ta« i emmn^n. z.n\z^-z>xm$iN9- 

[0 0 9 4] @13 t^-TElBlCiS^T, V 

»JSH«£iKLfcfcfl!>T*?>. 3 5i:B15BH'13<0 
[0 0 9 5] HI SiC^-Tc^iC, r e f CO bO 
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M^)c ^TxXhli&3V>K£A^5£:, Ell 
3tCDr^hg^VREFTESTtf 'H" t^t), X 
*f ^y?[HlSfS6 7*** 7 ICS ft, K6 1 fcA^Stlfc 

«EVbgrtJt«»6 5TJt«Sn4. Sfc, rXh 
i^-VREFTESW "H" <7)<h^H^ 5 ^4j£tHlSg 
6 6*t»fpplffit34t). tt*»6 5<OJt«»*3W7 5y 
FLAGCSS^tl^o 

[0 0 9 6] <i;iT\ •U^^r-^tffiAtll (V r 
ef ) tlJHl 4\Z7r,~f^oUm%^nx^0. ititl 
il±V r e f^O^-y^ hMckOfe/hSlr^rattUv 
X^3> ha~J^Y> K (015*tf)B) £A*"r& 
^(Cl^vX^T r -3 7 ^W>^ , JA>h (inc) Sn 
£ 0 fit, *MJSVref^^7hliO 

[0 0 9 7] [*i8W*J±«/£Vd d(3 h l J^>^fe±fBS 
2p*JEV re f 0) MJ 5 >^tH«©a»R)tf**TfT 

[0 0 9 8] &*3, 01 5{C*-fJ:5{C, Ui?X?Z2> 

SjMtC l/y^ * 3 > h U~)\,Wlft$:'fTt£t> J £Z>& O \Z L 
[0 0 9 9] ^iltRir;!/^- KJMIJEE V read 

l *<»rtaJ«£E*J«|5IB2-0(0 5^#a*J1r;i/7- K* 
»BEV r e ad^)^fiEtBB«bfc«»O0tt*, h U 5 

9P[e]!&2 bft<D®ffit¥<\Z^LT^Z> 0 
[0100] #8«-fc>H7- K3S«I£ V read tt#£E 
(Vr e ad ChargePump) 7 1t« 
2tt£ 0 Z.(D%-J±M$&7 l-e±tfL2tlZ>ni£V r e a d 
t)K^7"/<?)We^7F (Moni tot P 
ad) 7 2i:ft^ti, 0rSO3#a«-fe;i/7-H*mffi 

ic«s-r*#«*Ett* a?>j«a!Sftfcnr3E«iaiHi»7 

^>o ±E^#JSnfc»aEVMONttJt««7 5«CJ:0S 
2pmmV r e f ^tt«$n^ 0 CCOit^gg 7 5 com^ti 
-f >rt-$7 6lCctoTReStl, 77^FLAGtl 
TU>*;**ffl»lHlK6 8(:«^Jtl§o C^l/y^^SJ 
«ElK6 8tt, ±ffi77yFLAGCS^i/yX^2 
KC*fLT^>^U^>h«^ i nct>L<tt'Jt7h 

ffi^r s t £f>«e-rso 

[oioi] ui. /vy K7 2ic#Hamm^AAsnfc 



(15) 



ftffl 2 0 0 2-1 1 7699 



27 

ME^d i s ab 1 el;i^iTSE@S7 1 
ttftt^D, ^-yOWI^e n ab 1 el;« 

^TJt«38 7 5*«fiff«l8ctftS. ftt, /tyH72 

TSW/±V r e f tlt^tl, CK7)JtR«*{CSo*V^ 
T^^^n^^^^FLAGiC^UT, U-vA^fMfPlHl 
SS6 8&*><f >&V*>bm*5 i ncifcli'Jty hffi 
*tr s t^l/vA^2 lfCf£3&£tl3 0 
[0 10 2] &*5, 01 6iC^t~±3iC, /t7H7 2t 

/1ry K7 2 ICiEL^#HB«ESA*bTfc h U ^ >■ 
y^«*EE^TtlTL*-5o 5 Rpa 

r e f Rtfrt«ftJE«EV d d 0) h »J 5 >^<Z>fgUC*h£ 
T * /I y K ^ b A ^7 T £ #aa«flE fC 43 ^ T t> T 

So 

[01 0 3] 01 7t±, ±IE0)«fc5lcft«/E<£MJS-> 
y*ffaf5»^^ h , J5>5 r 0ftt hU^>^i 

Hi 7H*'Tcfc5ic*5 L !y'? r <OfflJII!«ffitt. Kfi 

-5 (Ini t ial Distribut ing) Q 
rnXUT-yZfA (Chip A) <DWmmj±^yy°B 
(Chip B) (Cit^TrS^^-r^ch. hV$>t?i!fi 

y Zf^tcK) OX'r y zfMJ±V s t e ptfrtiS^ffJ&^t; 
£ (FinalDi s tr ibut ing) 0 
[0 10 4] *£T. h'J4>^^7 K«C-A*T« 
l?8a«EEtL/T^-y^ H (Target) t»UT 
V s t e p/2fc*WE^«JEE* O^0^-y^ hm- V 
s t e p/ 2 A^rTntf, HJ*>^»©*EE 

tt5j:3£*-y!y mi:-sn:i:i:4!), 

Fi:AAtS#ItflEVp adi:»UTVs t 
e p/2i£ttBSV>«J£, ^JOVpad+Vs tep/ 

[0 1 0 5] (4) ^fiA^AfcaifttfitSiftx. 
af^TttiE^^^'J^Dy^ (Good Bloc 
k) SMLTVp gm(Z)ftlB«<0hU5>^*ffao 

[0 10 6] L^L^^*^A^#ffiT5ch^^7 0 rt(C 

iE-» ft / u y o y * a« l & ^ 1 1 ^ » ft a*e - o 

(F a i 1 ) £teZ>frt>-C$>Z>o 

[0 107]^CT\ ^COUffiCD^tCct^/^EUT 
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tt, ^A^^Attffita^lJIASrfTft^fc^Eftft^^ 
U^D7^7(Dlf (Good Block Searc 
h) Srfrft^ Vpgm<7)ffl|«M(DMJ^>^£^T 

[0 10 8] VpgmOSJWfflC0hU^>^^fT^^mi 

Siir-f^^gA^ASrMtii-rs^g^So t: 

^FA^^ASr^aj-rSo ICf^H ClCDck5£:^i£T 
10 ^^^^A^/HT^S^e^^. ^&7^A^tfJ0OX 
8*Vp gmiOSIMtO h U 5 >£ncg<£W(Cft^T< 

[0 10 9] *^Mft^^*^A^ttl/g$^x.a)*?£ 

[oiio] 0i 8n si ^^y-fc^zu-f i i 

Rtf^-y/ty7 7 1 3 CO— 8BC0«S£iSLT^5o - 
"T, ^^EU-tr^TU-f 1 1 ©K-yiil 0 2 4+3 
2 = 1 0 5 6/HF (Byte) j&*Ste£>. t—?<DA 

AO^bA 1 Oit'l 1 tfy h$>£„ /<>(DI^* 

Ab*l£ 0 *^AU^>y>V«l^C07 p ^->tCO^ 
8/H h*5o l^-yA7 7 7 (PB) 

mtCg^T^^tifS^BLTRe, BLTRo, B 
LCUe, B L C U o \Z<t D &£2tt£ 0 ^JxtfB L T 
Re - "H" , BLTRo- "L" <D t £ mH»# B CD 
t:* WBL^-y/t777PBl:f^n^ CI CO 
30 <h#BLCUe = "L" . BLCUo= "H" t£tl. 
imSKDty hmBUZim (gnd) i^USftS. 

[0 111]B19lt 01 CO^^UJC^^^^^AU 

^A^m&^S^^x.(7)^^7Ufe©fe b T^. ^£ 
jj^ACDT HI/XfWfi*7A7 Kl/Xl/yX^ 1 9 IC. 
ftHSfttlr^. WE7 KI/XA777 1 7CD-WT* 
SA^ATKUX/I^y 1 7 AKA^StlfcA^AT 
40 h'l/X^g*7A7Kl/Xl/yX^l 9^J(7)7h>X 

^>y>ygWR$tl^ a 

[0 112] ft^ULIMEOlKfcL l«Sn'fc8fi (1 
/N'-f h) (7)^— yA7 77PB(Or- Ziflfty 

(Buffer) 8 1 ^LTI/O/U 1 SiCtB^jS 
n*. ^-y/t7 7/PB ^ A77"T ^ 

[0 1 1 3] HI 9WI^LSENLRtt-g^ 
50 Ift^Tf^fflT^). -e-CPR, ^^A^A^^^fflcOA^A 



(16) 



ftffl 2 0 0 2 - 1 1 7 6 9 9 



29 

l s ENLRtcDfflcDmn&ffizmm^z&sfrfoz* 

8m<D^-z/Viy 7 y P BrnzmitZtLtzT-i V U-zy 
3>77f0!S (Isolation Latch) 8 

[0114] mi 9iz^T, 8 iw^yyym 

ffi8 l^lTI/O/Ul 5Kfflrt£4l5^-**:*iJ 
^"f^M^lHjJS (Decision C i r c u i 10 
t) , 8 4teS4W®& (Control), 8 5tel/v 
X^^C7>37 (Regis terCounte r) 

[0 115] 02 Oil Bl 9t^*7A7Hl/7 

1 9©l#fl[»Wig»«|jBjES«UTlr^. 
1 JIM&ftGDIUgST 1 O0W*7A7 K I/7A 0 - A 1 
0^fBtft-r^^T\ 1 1^7 bftCDyy^mffiV 1 
SJTO^. *7A7 Kl/X^y7 7 1 7 A Id A* 3 41 
fe^7A7Kl/X^ ^*7A7Fl/Xi/yX^19 

1 lfl^^^^SKg lfftsa^StlfcEX-ORlHiK 
«9 3^>f^Xh'7h (INDEX) 

-5c :^>T^xt'7htt> te^oi lfio^^^iHiss 
9 1 jcftw^nT^s^^^w^^to^SrW^j-r?) 

"1" *tfejH2ftTlr**«£tt. 77f0lfS9 l^COx 

^Wfi*7A7Kl/XT$^C(h^L 4 x-d? 
"0" ^AoT0>^*^ti^^^@!S9 irt<of-^i: 

[0 1 16] ±SBEX-OR|hI»9 2(7)MUj(iNOkLn| 
K9 4{:IW:A^$tl^ £(DNOR{h!?8 9 4(7)attJ 
BNAND0B9 5KAA341. 2 b iC d©N A N DIhJ 

5JCtt±B5y?Mg»9 3o*«T-*«««»sn 
&4o, 9 6#:tf 9 7Bfn-enf3^T**0, 9 
8R^9 9tt-^n j enNANDlHi?ST**^o 30:43, 02 

[0 117] ^iC, Tfi*7A«tti»tfB**A<Oy- 

[0 1 1 8] H2 HW6*7Atai&^i#MOy 

[0 119] (1) *7A' U^>y>y • V¥7,$ • 
Ut7h (Column. R/D Register 
Reset) 

"0" tfi. 

[0 12 0] (2) 'jy>y>yS«©*7Afx7^ 
(R/D Area Col. Check) 50 
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yfife^&*7A&ittlb, WM§U^>y 

[0121] ( 2 - 1 ) • y i7 • ij - K 

(Open Check Read) 

K*tHL OJ-F) *fr3&5. t©ft*l;^D«;{rS 
#MttStL v Bl8t^BLCUe, BLCUo^: 

'JWKl 1 ft^ntim«^y/t7 77PB 

fcttx-* "o" (*^«»o)-t;ncffla) a*tt*as 
4i, WT^ftitnaf-^ 44 1" (tf>tt!!0)-fc;i/K: 

S. uOU-HIHPttfllft#B (even) fttf«f*# 
§ (od d) CO^T^bi^y h^lzM L^icfr & 3 fc#> 

fee, *l:fSfgot'7 hWc»bTtt*ab*fT«: 

[0 122] (2-2) ^A«jy>y>i/*5A<D^HJ 
(Bad R/D Col. Detect) 
U^>y>/^CD£f^A<£>3^ ^^FfiO*^ 

"t^TfrSct^^-rsnvvKSA^j-rs Ur77 p s 

11) . ^ni:J;Di2 0^RDAC^u%, #^ 
A 7 KUXCOTfi 3 tf*y hA0-A2t*7AU^>^ 
>v*a*?T#5"J:5lc:a'5o Oi;D> ft^RDAC^ 

"H" {c&SCiUCctO. ^7A7Fl/X(7)Tfi3t7 
hA0-A 25:t^" Ft" §f3-j^9 7 WtJ^tOfcU 
TNAND0SS9 8<Dtti##ft£34l, ^bCNAND 
0K9 9S<rl/t'J^>y>'>t7>MRDH I T i 

a*s^ 341-5. 

[0 12 3] «1>T, h^Y> KTR 1 StA^TS 
(XT7-/S 1 2) o i:^T% TROfcKUTRl 

^tx^r-Jl "0" . 4t i" i:a^xvi^i:7fr 

0 SAALfc^^-yA'7 7 7©r-i'«i (e 
xp- v a I ) tt^T*-;b <4 0" rXh^V 
> KTR 1 &AtlLfz^(D^—z;^y7T<D : r--#COffl 
f*tt ( e x p - v a i ) li^T:*-^ 44 1 " "C*S. ft 
43, 0 2 44 j c07n-^^- hic43^T, *^*Hlttn 

8s^e©3v>KA*(Cct-6a»**L, ffli^enn^- 

[0 12 4] 37> Fj&*A#34l5<!:* Xr77 P S 1 3 
IC43^TR/Bn (Ur^/fc'y-) fl*l*< "L" fc 
341, 01 9^0*7A7Kl/XA"777 1 7A<hUy 
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;1 y 7 T 1 7 Ate, AO, A 1 , A 2 ifi " 0 " T51 0 ^ 
"1" ("0 0 0 1 1 -1") tfcScfcSfc 

[0 12 5] MK^nfc'jy>^>>-co^"vv^ 
"l" -Vteti^tmzztifzZ* J t(Djjyixiz^-y°> 

[0 12 6] £<D*£te, XOTsT-yZfS 1 5 IC&l^ 
T, * 7 A7 F 7 7 17 A0f"^^ 

#^>^ 8 5Cii9M$<TO^W*7A7 Fl/X 
VvX^ 1 9 p^jco iMitLtt<nmm<nyy^m&9 l tc 

F (INDEX) * "l" tt5, ft*, £ 
ilTftfflSnfcTKl'* ( A0 > Al, A2^7)^T 
"1" ) tt^^'J"t;i/®««cttg||RJCtt#ffiL3S:^o fi£ 
ot, fflS«rfPNftt*5ATKU^A^7 7"i 7 Aim 

[0 12 7] #i]^[Hl^8 3tt-;i/ "r tw^ 
$n/:b, ;WXt77S 1 6iC^(/^T. jJ7A7 F 1/ 

£"J*>F£*l> &(D#7AU^>^>v£j^(CrT 

U Xf77°S 1 7(C*^Ta^^^A'jy>y>viC 

[0128] (2-3) ya-h/'J-^fiy^- 
'J-K (Short/Leak Check R e a 
d) 

[0 12 9] * 7AM^ bfiX-yA'7 7 7 ICr- 
9 "0" 3Wa*ffi$n, ya-^^^^^tr- 

^ "1" #m^tti£ti& a 

[0 1 3 0] (2-4) :f&U^>yS/*7A0$tti 
(Bad R/D col. Detect) 

Itob^-yA'777t:7-^ "0" ^AoTl/^ 
tttfttOt (JHttMe xp-val. -Al I 

"0" ) , TR0JV>FS:A*TI>o ~>-^r>XG0f*l 
«tt5t(0 (2-2) fcH«T*S. 

[0 1 3 1 ] &±<D&ftififeTL1Z*>* t'^MItDev 
en, oddSSKJtT (2-1) - (2-4) dip] 
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«©S^£i*0iITo fyHSKOevenioddlil 

[0 13 2] (3) [V#>y>i'mm<Dl-i?rty7 
rfCttTSx-^AttiA^xy? (R/D Area 
P/B D i n/Dou t Check) ] 
'J J^>^>y Wp^-y/t^ 7 7 If D- F 

[hJSS^S (stuck-at-fault) ffiUMZL 

10 "1" SrD-FTS, *^TH2 2*© (2-2) t 

«!- fta-Hu 022*00 (2-4) tmmmrt 

€rfrft7o 

[0 13 3] ^iT0X8T> *)y>y>ism®<D^ 

^$nfc'J^yy>yOI/yX^{:ti I NDEXtC 
44 1" ^Tbtltl^o 

[0134] (4) [/i*>S«^)^7Afx7^ (M 
ain Area Col. Check)] 

(D^Lri/S^7L (B a d Column Detect 
ion & Re pa i r)' ifrUo* Z.<Dis—tr>X 
^0 2 3{C7Kf o Z<D?*>*-'J>^&Witi!> ] )- F\ > 

[0 13 5] ^F^(7)^ii/lMx.^(07D-5 1 ^- F 
£0 2 51^1% $3£HS (xxp-va 

1 . ) "o" <D&m&-tz>ft 11 1" ^m^-r^A^ri© 

30 UTTR 0, TR 1 £A*T£ (X777S 2 1), 

[0 13 6] sk\Z, Ay-vZfS 2 2ttl^T, R/Bn 
= "L M <h£n, Ell 9^ij7A7Fl^XA777 1 
7 5AS'Jt7 hiftS, *^A 

7 FFXA777 1 7 A jfc*#*ft#8« 
StlfcttlRKfc*. *tC, Xfy.^S 2 3£i3H-£\ 1 
4 A-f FSC^"yA7 7 7 P B CO^ -^ ^ftT^ (B 
yte by Byte comparison) a ^\ 
-yA 7 77PB(0f^ tfJWftfi t Hft -3 T I > 6 , 
7T77S2 4l:^^T. ^-CO^^TStR^nTt^l/ 

40 yX^^>r^Xt'7F (INDEX) £^^> 0 IN 
DEX- "0" 7t77'S 2 5 (CfeUT, 

<DUvX^^fi7HUX&»ttL, INDEX- 

"1" tts. 

[0 1 3 7] ^fy^S 2 4£*5^T\ INDEX- 
"1" Tfcfttf, ^<Z)U^>^>v£^&rt**£*>&U 

< tt-e© U y >y > v*«8Eic«tonr^s z. tZMftlr 

Z<DT\ XT77°S 2 6(Ci5^T, |y^X^*^>^8 
5 >^ U t<> F U *C7r7 7S 2 7 £*5^T, 
INDEX-" 0" ©VvX^SrJSTo l»it-f>? 
50 iJ/> FLT^ INDEX- "0" CO 1/ v^^^ft^o 
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fcb, *lC7f7^S 2 Xx~-^X (St 

atus) 5yfC"Fai 1" CO? y tf%iLTZ>o X 
7-^x^y^(OttL*te, fx ht78, xf^77 

[0138] — 3tf, Xf7^S 2 3(C^^T, >?A* 

fy^S2 50*7att. 7fy^S2 9l:fi^ * 
1/XSr-f U X > h Xf77°S 

(Final Col. A d d A^ttlSnfc b) > Jk 10 
fCX7-y7°S 3 1 di^TXf-^X^^lC "P a s 
s" (/)77^4T5. 

[0 13 9] (5) [^^>g«(0^yA777i:*t 
T^)f-^A^fx7^ (MainArea P/B 

D i n/Dou t Check)] 
&{CX-f >i«^-yA77r©Dy7?H»Wfi 

[0 14 0] (6) [7-fV U~>3 >^ 7f [HlSScOir 
7h (Isolation Latch Set)] 20 
'jy>y>yIIx^4T^7Lfcb, 019^(07^ 

va >^^^U-tr^ Ml^t isoUtrstS "H" 
tCt~£ 0 ^n(CctOI21 9^0D^T<7D^— yA'77 7P 
B/iHStaiL S ENLRA^9)D»SnActtgl:& 

>7^^*~>OMi*f i s o 1 a t e ni^^ "H" 

-^*«Set-50T', M-y^7Kl/X^+t>t 

[0 14 1] a±T^A*7A(D*lflaVII*«A«)« 
^7t^. ^^ST^t^V-y^l^ 

[0 14 2] *i:;lg3tf)xa-^- Mc&ttS, 
(5) jEft/ct/tU^D^?^-? (Good. Bl 
ock S e r c h) (DXmiZ-D^TnWTZ. 40 
[0 14 3] Vpgm©aiffltt*ft^'rSfc»©»#i2 i 

7o 

[0 14 4] ::<7)XfS<7»-^r>X£g]2 6<0 7D--7 
i—Mc^To rfaSfcfflHiyn-y* . 7KUX£A 
^JlTS (Input Initial Block A 
d d r e s s) . 1^7^ ■ 7 K V7,\t9tm~fu y 
0 • 7 FU*T&<T*>J;^. *t:^D7^8i37> 
K£A#U ^W7P7^^i-£t^ (BlockEr so 
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a s e ) o 

[0 14 5] ffl*ftf^C9l*«^T, iK^'J7 7^ 
(-*S*»T^T "1" ttfcfcfcoT^Silefcfc^xy 

[0 14 6] V- zl7;U7 p D^^A (Man u a 

1 Program) n^>F^A^L, SJR^tlT^ 

^^-vtc^t^r "o" •#&^£fT&'5. :©vz 
^7^x°d^^at^«^^^;I/--7 p [hI^:^ l 0£U 
v p gmlli^fe L < Htni:iSii«i:t So -fa if 

fflIHK2 5^^[C^^bnT^S^2CT)X7 : --^Xl/^ 
X^CMtS (Manual All "0" Pr 
ogram (Vpgm f i x) ) e 
[0 14 7] St/^T, T\?V7sVz/7sf3>hU—)Vn 
K£rA2Jl>~£ (Input Addresse R 
egister Cintrol Co mm a n d ) „ 

S(7)V^fft^l"^fcb<ttPS**«7x-f ^ (Fail) 
TSntf7D 7 ^ • 7KUXrtW>^UX>h£nS 0 
M*(DXr-^7l/y7^(?)^/U (Pass) T 

[0 14 8] ±m<D£o{Zmi, m2(D7,y—$r 

X l/yX^0)Xf-^7tti^lS^ 0 AX/X 

x-f ;l/te*sa«[LTE16T 3 J; -5 ft l ^cox7-^x 
l/^X^^ffl^TXgB^f^Srfr^T^ct^o -T&fc^ 
it hu co is * fc L < tt « €r £ * ^ i j 7 7 -f <x> *V ^x t 

fen^i/vx^oox-^^^-f, 7x-iw*tiai/ 

7"^ X U vX 3? *SW\ r CO l/^X 9 "r—y w^i-f 
^T^^)S^(C7D7^ • 7 K IxA^r-T U X > 
-y-Scfc^tc-r^o gf/JlC^Xx-^XU^X^/^X 

SfcU<tt»^ji*©l^n!i^7x-1'^<7)t#. Z-<F> 
l/yX^ii7x-fiWii:S^ fiE^T* 1OC0X7- 

^xL/yX^(ao _tta t Hi£<B«ag£*S"r a r t ** 

[0 14 9] 7'n7^te^b7 Fl/Xl/yX^3>h 

D'lto £CDI8*. y>X^7bAc^Tti^D 
>y^7 - 7 \ i l'7><0rty7T\Z&*<D3 L y'7<DJE'»U* : E 
!J7'D7^ (Good Block) CD 7 KIxX^A^ 

So 7KUXIyS/X^li>hD-;l/riV>K<7)tSfiJtt, 
^•*fT- . hU5>^*JE h U ^ >^fr^ttSUvX 
KcOSfJ{Cffi^LTl^o 
[0 15 0] *tCH3©7D-?^— htCfeVtS, 
(6) VpgmMIh'J^y^ (Vpgm I n i t 
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i a 1 Value T 1 i mm i n g) £>XH£fftW 

[0 1 5 1] 02 7H ICOVpgmfflMhU^y^ 

[0 15 2] iac, Vpgm60ftJflH«t*»JWTSUv 
X^^Ut7 htl) (Vpgm ini Regis t 
e r Re s e t) . Z.<D V vX^te, H8l:*tl/y 

U 0r£<Dl/vX*£&*ft-f 3 (Program Lo 
op # Input), u©ttffitil^D^7A 
(Au to P r o g r am) £HfrT££, A^l^n 

^A^/^X/^x-Ol/ (Pass/Fai l) fjfffi 

[0 15 4] dcog|5iTUvX^3> hn^n?> K 
^AtlTZ <h (Input Register Con 
t r o 1 C omma n cl) , ^P^AXf-^X^ ^ 
Xx-Oi/ (Fail) f*navp gmOfflJliOl/y 
X*fi*W>£U*>>$n, AX (Pass) 
tff©l/yX^tIW#^n§ 0 fif^T. ZL(D&9h7 

igL/fcfttt, Vp gm^aWfi^l/vX^i^0TMco^ o p 

40 WM ** A * S nt I > £ C <h fc ft £ 0 

[0 1 5 5] El 2 8tt, ±fE<Av~^>.XT##j&^« 
GEV p gm**£0) «fc -5 CSftLTtK ^Sr^bfcfecOT 

Tt^e ^l(eiao[)S#ii^v-y>X (Sequen 
c e) TiiV p gm<DfflWilil/h«ttl:it $nxii 
£ 0 :^bVp gmCOttAMHX-ry^T^^ (S t 
ep Up) U fWgXf-^X»^n5. Xr 
-^X^7x<;i/ (Status Fail) ©IBIttV 
pgm(DfflWlfI^-r>^ I J^>hSnfettt, Xf^X 
iOVU (Status Pass) tft^itSVp gm 

y>X£»9jgLfc&«, Vp gmeofflfflfi-^O^ 1 -/ 

[0 15 6] fcfi. ^D<y7A»H#HR7-K*tff 
Vp a s s bXf7^7 7^tS. ^(DVpasscoffl 
ffltttt. Vpgm(Z)*0HB«lca«il/T«to4J;'5K*L 

[0157] vpgm(7)ffl^<i<z)Mig{b 
[0 15 8] &icB3<z>7D— — Hcistt^ 

(7) Tfi^tU^D^^ftHi (BadB l ock D 
etection) Bad Block Detect 



36 

t i o n) <OIg£»9JTS. 

[0 15 9] NANDi777Va^ : &UTHyP7^ 
^Si\ZHLTityyifF lag (Bad Block 
Flag) ££X\ U^>y>i/«**Attfffttoft: 
^„ ^-/n^i7*^tBLT77^F 1 ag 

[0 16 0] i2 9H il fC^tt^yp^/^^g^ 

[0161] 02 91C&^T, 101 (M7'D7^t 
*^/^ (Bad Block #Counter), 
1 7 BteitufET FI/XA777 1 7©-»S:ijJt5P 
WFl/XA'777, 1 0 2tt±IED^T K UXA*77 
7 1 7 BWSf3- KWP7?7KUX • 

(B I k Address PreDecod 
er) , PBUSB(» 1 0 3 ti^BB^CDfS^ 

I/OA* 1 5^^ftbfc*^Ay-hlHlgS 1 4C9& 

Mfi±&*BLzfayt??kt>y>9 1 0 iRtfwyy 
XA777 1 7 Bictti&sns. 

[0 16 2] ^CT\.BuSen^x3-y 1 2fdtt^^:iJ 

Uf^-yi 0 2 (Efcti^Sr^a — HT^T^n— K0B 
(Dec.) 105<h, I©t3-H@»1 0 SCDtB*/ 

5l/^y7>B8 (L/S) 106t, W7o 7 ^ 
77^1/yX^ (Bad Block FlagReg 
i s t e r) 107i, :OT67^7^77^l/yX 

* 1 0 7*±iax3-Kiagsi o s^ft^&^x^u 

yX^t^ hfi^FRSETfcS^T-fcy h"T5fc* 

*^65t7 MhHSSI 0 8 ^^P7^77^l/y 
x^ 1 0 7©rt«*±lEx3-HiHiBi 0 5(^as*&y: 

l/yX^t>Xfi§B L K S E N S lC*S^^T±ffiEj» 
PBUSB tC^ttl-rfcS&COit^J^^nfc 3 I(DNf 
t^MOS h^>vX^^^/ e £^Sc^ttlLlHlSS 1 0 9 

[0 16 3] ifc. 13 Ott^fi^ny J7«kffl (Bad 
Block Detection) CO y^'iryXTS 
3o &*5. H3 0JC*5^iT, ;!/ "1" St*?xy# 
(Read Al 1 M 1 " Check) te^TtfM^EU 
-fc;W>6 "1" x-^£gt^mLT5fx>y^U tPx^ 
A^— > (Checker Pattern) S!<^ 
^x>y^7 (Read "C" Check) tt " 1" 
£ u 0" T-*W«l:RJ>]3ftftf-^*K*BL 

*y^7 (Read VC" Check) t± "1" x-^t 
14 0 " x~^7^xy77-A^-> C*t L TffiSFIi Ic 
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[0164] z.comm^x hz'iTtevtm-ciz-r 

-CiZil y A U y>y>ylSI^M^1:* 0 . * 7c# 

[0 1 6 5] JUT, ->-^r>^©ft^S)etriJiwr*. 

[0 16 6] (1) ^SyDyi?77^UyX^«)Ut 
•>h(Bad Block FlagReset) '0 
4TOTfi^n.^77ypyX* 1 0 hf 

[0 16 7] (2) ?77"ii (Ch i p Eras 
e) 

[0 16 8] (3) "l"f-^«i*fBL?i^ 
(Read A 1 1 " 1 " Check) 
-fe^X-^A^BSttffi ( "1" ) TS5ui^fX7!? 20 

^je-e&mts. -jg*»ftff*ff 
ft5„. -&fcfcn?A i i "i" T^t^ifii^^nfe^x 

x— ?X UvXa (C7 x-f ;l/ (Fail) <D7yiftf\L 
IGtlS. 0^t77^t5»h37>h* (Flag S 
e t Command) £A;fr"f&. C^rllC J; f)7f- 

7D^77^kyX^ 1 0 7 (C7 7^3:T^n-5o 
'ffl77v'B12 9it>fflI^FRSET?: "H" 
Lttt'yhSnS. dWSft^fflft^-v' (Even 30 

Page) M«^-y (Odd Page) 1:9 
^TSDiibtro*,. <->?7KUX (Page Add 
r e s s) Sr-tV^Uy^hS-fciS. t^Mrolt 

[0169] (4) %S^x-yy7-/^->-7°D^7A 
(Phys. "C" Program) 

Ut)l/!C#UTt)iIxx v #-A^->£S^JA 

tr. 

[0 17 0] (5) 4&JS?xy#-A;?-><DB^aiL 
fx'y? (Read All "C" Check) 40 
El 3 2K^bfc^lilCftoTxx'>#-A^->£gS 

D7y77^1->*7?10 7l:77^uTI). ^OJt 
fmM*fflL/^->*Wj:3UWJ±fa (3) aims 

#§ (Even) RJ«r8#B (Odd) Otfy h»t 

"1" . "0" <Dx-*##^ft-5CQT. 
«^#g»^->>" (Even Page) £gJ#ttlT£: 

t«£T# "i" "o" ^cDx-^^si^m^ns^ 
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[0 17 1] (6) f7 7'MS (Ch i p Eras 
e) 

5fc<D (2) <T>m&£ftWz£-\L)MD : f--9&mi;L. 

(4) TfUfc/^->$iSf5. 

[0 17 2] (7) ftlfiy*-/^-> ( "/ 
C" ) -fu/fyA (Phy s. 7C" Progra 
m) 

[0 17 3] (8) tta3 L xy*-At*->©tt*ffll, 
fx- 7 7 (Read All VC" ) 

(5) <D^^tiBi«OT7jr£T' vc zmfr. T&t>m 

mZtlTz 6x-CD X*P -y 7 (C^Lfc^a-y'D 77777* 
UvT.^ 1 0 7 IC^i^iT-g). 
[0 17 4] 13.&. *fi7o-;/*S©±|Bttttfl6Tfc* 
oTV>5, T^P-y^^tH (Bad Bio 

ck De tec t ion) ffly-7->XT'«IH$nfc 

b (Bad- Block Flag # Count) 
(7>->-'7->X^S6#^)o MtiiZtLtzj'Uyy-lZttfeL 
fc«7'D7y777'ky7i' 1 0 7C77W2ot 
H£j&><fc*5jWi, 111 2 O^WffilSPBUSB^SiJSIlHlSS 
1 0 3tCck Dx«6:/Ux^-->"LT;k£. lyvX7-tr> 
Xlf-^BLKS ENSJ "H" CLTE^PBUSB^ 

nnztizfriiofr&mmmf&i o 3K«fco*stB-fnfcr 

[0 17 5] ^(CBI3«>XP-^-V- HCiStt^, 

( 8 ) siVv 3>-t7h (Opt ion Set) ffl 

[0 17 6] Z\tl^.X'<Dm^T. /tUWK 1 1 

<Q®mwfe?-?mmz&M-rz-7 : --'-$><Do*>. §ih 

*7°->3> (Op t i on) CHt5f«. #]xtt*x-y 
y £^M,£ t LTtto^ 2 Mi5pi Ltffi7 *>a i*0)«f« 

*«»fra*n*. ce.Lfc«$s(±, ;©8t,stf77A> 

^ftf7 7"l:AW5. At)£ntzy : --5'imfe(DUzJ 

[0177] M3C7D-ft- bKiStt-S. 
(9) ROMka-X-7'Oy'7A (ROM-Fuse 
Program) WXglCO^TUJWt"^. 
[0 17 8] uITIJ, ^lyvX^ilt&lft^tlTI/^x 
- 9 *M&*.- S jn v 7 7 IZfrm L . ^^TtOlflK^x 

<2J9, S*««*_aAf -5. f77*rtT'IJ/W-*>^ 
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[0 17 9] ^td<Z>as?a©*2<Dl6iS6o»ffitC^ViT 

[0 18 0] «±£>f X hXJgCQ?^ ^^V— MJ 
*>{f\ lEhU^>^ Vpgm«IHJ5> 

£*SU f x-f ^f«SXr - * ^ b < 

Si, ^lsco/N 0 x/7x^;i/ff$s^j^c:Tm^^^T^ 

[0 18 1] :(DSSttl«l(©f-y^l:8b37>Hfc 

[0 18 2].fc*:U • hU5>yt>L 

<l41Eh , J^>^«^ Nfcfy b<7)l/vX^CDHJ 

So 

[0 18 3] lOi^ftS^, #tCi£^£?j&£^fflT 
ntf^X hB#Pe1£;^$iT^So 
[0 18 4] 0 3 4«N=3(D«^^«rC0^riTl/> ? X 30 

[0 18 5] ifl/^XJ'i (TTMR2, TTMR 
1, TTMR 0 ) = (1, 0, 0) ilT, 9£(DT i n 
t , Text £tttfc-f£^X h*fr&K /tX (T i n 
t>Te x t) > 7x-fJl/ (Tint<Text) GD*£ 
*JCrti:i;T*3 hecDTTMR 2 ZZrtl^tl 
" 1" > 41 0" ICi*£T£ 0 

[0186] SO 2 tVb£ (TTMR 1 , TT 40 

MRO) = (1, 0) £LTf&2®BV>TXh&ftti 
IK £2 fc'y HBSrflt^T*. Z<D£51ZLT, g)3 4 
IC*t\k5>£. 3m<DTXb'Vm2tf&3\fyhB* W>2 

[0 18 7] ^C0±5/J:^X h^?i^Sffl1"tltf. NH 
[0 18 8] ft*-, ±IE»H«0)»!ilclE 

&^«bt«* »c*jrrs z. t**nfffiT*s, so 
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[0 18 9] 

D , fX^i^CPUAWIlfc — ^ iC § Siff £ 

(dt:\ z.(DTXhjjm<Dmm\z£r)^yy'm^±^z 

(Built In Self Test) £>ig£\ f 

x hxm&^®®mzmfr&£ftx^z><DT, m^oim 

^-f V- - HJ^>^<D^X MgSv- y 

SCOT, A tf A* - > -f > K K £ fx & o .& » T *J W L tz 

[0 19 1] Z_(D£o\z, Z<nmm<0¥^fc&MJkUT 
Xh#&*«ffl"Ttt«^ fXhy-t>X(?)7l'^ye 
■Jf^Koa t-X h^X hSM«-r*C<t*tnH)E 

[01] 1^WI:S§NANDS77 7 '>jL^Ht'jCD 

[02] Hl©^^U©^^Uir;UTU^©--IB<Z)«lfiE 

[03] g 1 (O^tUW'JxA • H8W7P-^ 

[04] 0 1 ty<D9-t^-m&2 2, hU^y^f-^ 
UvX^ 2 3&tXcn€»©llIttJr||«-r*«»lsIg8 2 5 

[05] m4<Dm&<Dihfc<D-m$:tt*'i s >tf^\ 
[0 6] m4tt*(Dmm?ny?±!&m&2 2 so-mfc 

[0 8] 04*(Oh l J^>^T-^l/yX^2 3 0&ni 

[0 9] 080l/yX^2 3|^0x-^<!:WfF«lT I NT 
(D-Ttl (AT int) 

[010] m^^(D9^^-m^2 2<d b u ^ >ifm<o 
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~>-^r>X£;^T0o 
[gill] 04 ^tO^-f V-0S&2 2COh'ja>^0 

[01 2]..H1*(OI/OA777 1 6 IC 1^X^:3 > 
h a - ;u n v > H £ m% L tc.m<Dihft^m ^t7n- 

ho 

[014] 01 3^*-r[Hl8SfCj3^TI/vX^2 1 £j2 10 

So 

[01 5] 01 3 0>@!&0)7\* hv- ^>X£^t~ 0. 

[016] Hl4 1 <Ort««JEij«lHl!S2 0<Z)-5 5#S1R 
ir;U7-K*ft*JBEVr e a d <£>£fi)tl::M^ LfcffiS^cOlsI 
£££ h D a >^x-^ l/yX^ 2 lSlX^ne>^0SS(C 

[017] ^«mcohu^>^^ff^3«^^hu^> 

ifHfti h U 5 >^»<Z)«B£t<OH«**-rH. 

[018] il+^^^'JWH 1 lfttf'*— 20 
77/ 1 3 CO— tH5(O«£^^^"r@^0o 

[019] 0 1 (D^^U^^oit^^7A>jy>^>^ir 

[02 0] 0 1 9^Wfi^7A7 h'l/XI/yX^ 1 9 

[021] a i^^^ujc^frts^aA^AtttBa^a 

[02 2] 0lCO^ : E l J(C*frtSU^>^>>'jB«©* 

[02 3] 0 1 GDX^Ulc&tt&^t— y>^Ffi, 30 
h / U - X ^ ft Htf/g&x. CO v- > X Sr^-T 7 D 

[024] m\<n*^y\z&\iz*)yy?>i/^(Dti 

[02 5] mi<D**Viz&ttttBk(Dlkm/mmz& 

[02 6] 0 1 CO^^UEC^Ct^IE^^^UyD^^ 
(O^0y-^r>X?:^t7O-ft- ho 
[02 7] gl^^tUC^WVpgmfMIh'J^ 40 

[02 8] 0 2 7(Dy-^r>Xf*SMlEVp gm 
ft H \<D ct 3 i C IE f k L T ^ < £ ^ 1" 0 o 
[02 9] m :y£*A*tt*KMffiUfc 

[03 0] HHw*^6^fiyoyi7*ttia)x-4r>X 

[03 1] *£:/Dy£«ffl0>IBW) "1" =r-$m%^ 

[03 2] ^^^□^^^ffioo^co^Jl^x^A-/^ so 



42 

[03 3] ^Fft^P^^^fflCD^lC^ft^D^i/CD^^ 

[034] ^0mA<Dm2<nmfa(DBmz&z>7-x h* 

[03 5] 3L/\ • t-X hXg<Z)MBS£^TXD 

[«F#<DW91] 

ll-^t'JWK (Memory Cell A 
r r a y ) , 

1 2-P7T3-y (Row Decoder), 

13-^-yA'7 7 7 (Page Buf fer) , 

1 4-*7Ay- h0SS (Column Gate), 

1 5 -I/OAX (I/O Bus). 

16-1 /OA ^ X 7 (I/O Buffer) , 

1 7-7 Kl/XA>Xy (Address Buffe 

r) , 

(Column Ad 

dress Buffer), 

1 7B-D77 Kl/XA'7 7r (Row Addres 
s Buffer), 

1 8- -37> HA777 (C omma n d Buffe 
r) . 

19-M^7A7KU7l/yX^ (Bad Colu 
mn Add r e s s Reg i s ter), 

2 0 -"rt»«ffi£jG£@B (Vol tage Gener 
a t o r s ) , 

2 l-hU^>^7 f -^U> ? X^ (Trim, Da t 

a Register), 

2 2— 5^*7—088 (T i me r) , 

2 2 A-^v-M^£j5£lHlg&, 

2 2 B-K¥XP^X£j£[Hlg&, 

2 3-h'J ^>^f-^L/yX^ (Trim. Da t 

a Register), 

2 4-1 /O^jaiHlJg (I/O Control), 

2 5— fMPlEiSS (Control Logic), 

3 1 -Ay K (Pad) , 
3 2 -A'NDy- h, 

3 3-7U 7 7°7D 7 ^ 

3 4-hU^>X^-37U> ? X^$iJWfHl^ (Con t r 
o 1) , 

3 5 a, 35 B-mmmm^mm. 

4 i-mnmm#. 

4 5-7'J y-fyuy^ 

5 0-DS7U7^7D7 7 r (DFF) , 

5 1 - 5^0*8 (INDEX latch), 

5 2, 5 3- »9 9 FO/V^, 

6 1 -Ay K (Mo n J t o t PAD) , 
6 2-pf««JSEI». 

6 4-A>K^ry^S!««£E^J«iaB (BGR C i 
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r c u i t ) , 
6 5-JtlfcB, 
6 6-7?if&fSiJ3a6* 
6 7-*-f y^-lslK, 

6 8 -WWhISS (control) , 

7 1 v#ffiigK (Vread Charge 
P) ■ 

7 2 —Ay H (Mo n i tot PAD) , 
7 3-»I*tt*lHa. 

7 5-Jttt8. 

8 1 —A^^zIhISS (Buffer) . 
8 VI/- ->a >^^5 L ta!S (Isolatio 
n Latch). 

8 3 -*J£[hJKS (Decision Circui 
t) , 

8 4-WWhIK (Control) , 
8 5-l/y^J*^>^ (Register 
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* t e r ) , 
91,9 3-^y^!elS&, 

9 2-EX-OR0K , 
1 0 l-^D^W^/^ (Bad Block 

# Counter), 
Pum 1 0 2-7'D 7 ^7 YVTs • ^'J^=3-y (B 1 k A 

ddress Buffer), 
1 0 3-«»Isl», 
1 0 4-3R»x3-^IpIK. 
io 1 0 S-xn-FHK* 

1 0 6-Kj^>7 h*0?8 (L/S) . 
1 0 7 • ^t/Oy^^l/vX^ (Bad'Blo 
ck Flag Register), 

10 8 --fey h@tt, 
1 0 9-f^ajblHlSS, 

Coun* PBUSB-E& 



[01 J 



[H2I 



/CE /RE /WE ALE CLE I/QO-7 
y <p <j) (j> (j) (j> 

24 H I/O Control | [l/O Buffer^ S 



R/Bn 
A 



22 



I Command 
Buffer 



25 



K 



Control 
Logic 



Vottage 
Generators 



T20 



Trim. Data 



23- 



Timer 



21 

-22 



Trim. Data 



Address 
Butter 



Bad Column 
Add. Register 

19™ 



-15 
I/O bus 



Row 
Decoder 



— r~ 
12 



Column Gate 



Memory Cell 
Array 



22 A. 



22 

*H -7- 



f PULSE i 



TMRST 



TMRST 



-14 



Page Buffer -13 



-11 



BL 



BL 




WL14 
WL15 

WL15 
WL14 

I 

WL1 
WLO 
WL15 
WL14 

I 

WL1 
WLO 



f 



11 



BO 



+-B1 



B2 




32 33 



Pad 



TMRST — [R_ 



FLAG 



34 



control 



inc 



23 /h'JS >-/fS^ 



Trimming Oata 



[0 5] 



TMRST Tl 

L Tint-* 



[0 7] 



TMINT 
TMCLK 



TL 



-n- 



100r»-putse 



TTMRO-2- 




(24) 



&PH2'0 0 2 - 1 1 7 6 9 9 



[03] 



[16] 



[02 2] 



Wafer Test Sequence 



DC Test 

ZEZ 



Default Reset 



I 



Timer & Voltage Trimming I 

I 



Bad Cd. Detect & Repair 

1 




PULSE 



(2-1) 
<2-2) 
(23) 
(2-4) 



35B 



Good Block Search 
I 



Vpgm Initial Value 
Trimming 



Bad Block Detection 

J 



Option Sot 



T 



ROM-fuse Program 



Power Off, On 
Verification of 



23 



TTMRO TTMR1 TTMR2 Trimming Data Register 



inc_ 
rst 



: 5p 



DFF 



DFF 



DFF 



4 



2,53 52- 



L'O-bus 




Open Cneck Read 

I 



Bad R/D Col. Detect 
exp.va UAII "1" 

r 



Shorvuak 
Check Read 



Bad R7D Cd. Detect 
exp.vaL.All "0" 



even * * odd 



[0 9] 



TTMR2 


TTMR1 


TTMRO 


INDEX 


A Tint 


0 


1 


1 


0 


0% 


! n< *o 


0 
0 


0 

1 


1 
1 


-30% 
-20% 


t 
1 


0 

1 


1 
1 


-10% 
0% 


inc^ : 
lncC| 


1 
1 


0 

1 


1 
1 


30% 
40% 



[0 1 0] 



0 



A* 


T 




?" 


mm 























1 



64 

± 



BGR 

Circuit 



Vbgr 



S 

FF^t^HTT^^K 



[013] 



20 

? 1* 



VREFTEST 



65 



Wasn4 



- output(Vref) 



1^66 

K 62-04 ^-TVREFO-3-j Yj 

Jt>^ FLAG FLAG * 



63 



control 
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1#PB2 0 0 2 - 1 1 7 6 9 9 



[011] 



[012] 




(b) T )NT >Text 
TMEXT 



Text 



100ns-delay 




f Command Input 1 

1 




NO 





S5 

! , 


| Increment R 


egister Data 



Status="Fal" 
R«n=.-H" 



[0 14] 



-TVREF3 


TVREF2 


TVHEF1 


TVREFO 


INDEX 


Vref 


0 


1 


1 


. t 


0 


1.00V 


inc£ 


0 
0 
0 
0 


0 
0 

1 
1 


0 
1 

0 
t 


1 
1 

1 
1 


0.86V 
08SV 
0.90V 
0.92V 


ine£- 


1 
1 


1 
1 


0 

1 


1 

1 


1.14V 
1.16V 



Vread 
Charge Pump 



t 

disable 



[0 16] 



Trim, data- " 



^ VMON 



74^. 



Rpad 
— VW— 



72 
J. 



Monitor 
PAD 



75 




76 



Vref 



enable 



Trimming 

Data 

Register 



Inc 



rst 



FLAG 



control 



[015] 



PADU 



ess 



m 




SEA*) 



Aofctt* 

8: L-y7^> hP-JHi-7> K 
FF*: t-J* h«Ta^> K 



[018] 



Co). Redundancy 
<8Byte) 



Main PBs 
(t024+32Byte) 



BLTRo 
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[HI 7] 



[02 1] 



Vpad+Vstep 
Target 




Bad Coiumn Detection and Repair 



Vstep 



1 2 3 4 5 6 7 



IO bus 



0) 


Colum R/D 
Register Reset 








(2) 


R/D Area 


Col. Check 








(3) 


R/D Area 

P/B Dln/Dout Check 




■ 




(4) 


Main Area Col. Check 



(5) 



Main Area 

P/B Dm/Dout Check 



(6) Isolation Latch Sat 




[03 0] 



Bad Block Detection 



Bad Block 
Rag Basel 



(2) Chip Erase 



LSENLfi 



82 Isolation Latch 



[12 3] 







Open Check Read 




1 




Bad CoJ. Detect 






exp.vai.=Afl T 




1 




Short/Leak 






Check Read 




1 




Bad Cot. Detect 






exp.vaUAirO" 







Vpgm 

Auto 
Program 
Sequence 



[12.8] 



Status Status 
Status Pa ss Pass 

Status 



(3) 
(4) 
(5) 
(6) 
(7) 



Reed Art" Check 



Phys. tT Program 

I 



Read "C" Check 



Chip Erase 



Phys. "/C* Program 



(8) Read 7C* Check 





12 3 4 5 



Sequence 



-odd 
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[02 0] 



m 2 4] 



Column Register 
Address lO-cus Address 



h-15 



Bad R/D Column Detection 



A0-A2 



Regfeter i f>Q~7) 



tor AO 



_^ register — -JL^' 



for_A0j~91 



INDEX 
latch 



W 95 99 

RDHiTi 



K93 



Decoder To- 

Decoder „ RDAC 
h-9o 



S13- 



Column Add Increment 
Register Counter Increment 





Input R/D Access 
Command 






Input Test Command 
TWO or TR1 v 






R/Bn="L" 
Co}-Add.="0< 
Register Co 


3011.^11"-*— 
onter Reset 



TRO:exp-vafc=All "0" 
TRIrexp-va^AHT 



A0^A1«A2--{T, A3-...-A10-T 




S15 

I 



Insert Col. Add. to Register 
Set mdex«-r 




Note: 

Column Address: 

(AO.A1 .A2.1 1) 

does not extlst. 



S21 - 



input Test Command 
TM0 or TM1 



IM2 5] 



TR0:exp-val=Afl Tr 
TR1 :exp-val~AB T 



Bad Column Detection a Repair 



S22- Cof.Add.--0 ...O" 

Register Counter Reset 



NO 




« Status--Pass- 
n R/Bn^H" 



S28- 



Status="FaT 
R/Bn-tT 



[02 6] 

Good Block Search 



Repeat TNs 
Sequence for 
fixed number 



Input Initial 
Block Address 



Block Erase 



Manual All "0" 
Program (Vpgm fix) 






Input Address Register 
Control Command 






Block 


Erase 






Manual All "0" 
Program (Vpgm fix) 



Input Address Register 
Control Command 
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[02 7] 
Vpgm initial Value Determination 



Vpgmjri 

Register Reset 



Program Loop # 
Input 



Repeal This 
Sequence for 
fixed number 



Auto Program 



Input Register 
Control Command 



Auto Program 






Input Rej 
Control C 


jieter 
Command 



[H 3 i ] 

Head ATI" Chert 
< 



/ even 
page 



Page Add.«0 



Simul. Verify 
Read of All-1" 



Input Rag Set 
Command 



odd 



Slmul. Verify 
Read of AIP1" 



, even 



Page Add *1 



Input Flag Set 
Command 



Slmul. Verify 
Read of AUT 



Input Fag Set 
Command 



odd 
•\page 



Simut. Verify 
Read of AHT 



Input Flag Set 
Command 



T 



Repeat Until! Page Add-=*31 

l 



Increment Block Add. 

and Repeat Above Sequence 



[02 9] 



101 

i 



Bad Block # 
Counter 



Column Gate 



Memory CeH Array 




12 

[03 3] 
Bad BtocH Rag # Count 
[ Command Input ] 



R/Bn=V 




Bfc. Add. Reset 


Bad Blk Counter Reset 


Status Reg> 


ster Reset 




Flac= Bad B9CJZ 



YES 



[Bad Btk Counter Increment) 



Column Add. Increment 
Register Counter Increment 




| Block Address Increment H — f Set StatuS^FAlL" | 




[ R/Bn^H" ) 



[03 5] 



DCx* h 



I 



Vref hU5 >7 
I 



Vpflrn»«8ttM;$>7 

T 



I 



X 
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[03 2] 
Read "C" Check 



Page Add.=0 



j even 
page 



odd 



Simii. Verify 
Read of All"r 



Input Rag Set 
Command 



Simul- Verity 
Read of AJI'CT 



input Rag Set 
Command 



Page Add.=1 



Simul. Verify 
Read of ATI" 



Input Rag Set 
Command 



odd 
Vpage 



Simul. Verify 
Read ol AirO" 



Input Rag Set 
Command 



[0 3 4] 



»3 %Z %\ 

tfyhB M-jV% f-yhB 




Pass/ N^Fal Pass/ \^ail Pass/ \FaU Pass/ \Pail 
111 110 101 100 011 010 001 000 



Repeat UmiB Page Add=3i 



Increment Block Add. 

and Repeat Above Sequence 



(5D int. ci. ? msmn f i f-n-v «#) 

GO 1 R 317319 G 1 1 C 17/00 D 

31/3183 GO 1 R 31/28 B 

G06F 12/16 3 3 0 V 

G 1 1 C 17/00 P 
16/02 R 
16/06 Q 

G 1 1 C 17/00 6 1 1 E 

6 1 2 E 
6 3 2 C 
6 3 9 A 



(i2) mm^- JE» WL& 

»^jii»;ii«Ti3$E/h[pi*2wri#«i m 
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F^-A (##) 2G032 AA08 AD02 AD08 AG01 AG07 

AH04 AK11 AK19 ALOO ALU 
5B003 AA05 AB05 AD02 AD03 AD05 

AD08 AD09 AE01 AE04 
5B018 GA03 JA12 KA01 NA04 QA13 
5B025 AA03 AB01 AC01 AD01 AD04 

AD06 AD08 AD09 AD 13 AD 16 

AE09 

5L106 AA10 CC09 CC14 CC17 DD22 
DD23 DD24 DD25 EE02 EE07 
EE08 GG01 ' 



